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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a semiconductor device in which a 
threshold value dynamically changes to enable operation at a low 
voltage, and manufacture thereof. 

SOLUTION: This device has a deep well region 302 of a first 
conduction type formed in a semiconductor substrate, a shallow well 
region 303 of a second conduction type formed in the deep well 
region 302, source/drain regions 307 of the first conduction type 
formed in the shallow well region 303, a channel region formed 
between the source/drain regions 307, a gate insulating film 305 
formed on the channel region, and a gate electrode 306 formed on 
the gate insulating film 305. The gate electrode 306 is 
electrically connected with the shallow well region 303. Each 
shallow well region 303 is electrically isolated from adjacent 
shallow well regions 303 by a groove-type element isolation 
structure 3 04. 
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ji&mt. m%^pv*/vffiimtzBj&ztiJz. m^n ^^y^mmi^y^^hmmizi>m,t. ms.nm 

m^^imat. mm^pmv*jiffl&tzBf8.ztitzn v-xwrnw^J yfflg&mm-ht&><r>nw?m 

f-^+ynwMosif-^yyx^t. iguni>>x io ^^y^^x-tuzmtx.mnm^ms^^y^m 

A^&^B^ivfzp^^vmnuosmYyy-Jx %2^y?9 hffl£izi>&A~t&. 

ft*mz.ti¥mimmv$>~>x. Kn?-r**£*>M too 2 1 j #2 u^msmmxit. ios^-hsg 

xmmfY^iymi^zm&zixttv&vwm tix&*). wn&eMosmhyyisxmy-hm&tz 

t . m+**i\&mj,zmj$LZixk7- vimmt „ m. a-^MK^m^itx^. 

y- v tmm.izBfS.ztifz nit- hw&t zimz.. [ o o 2 2 j u*sa»wreuu mi?- h«® 

Mpf-^^S^MOssh^yv'x^a. gt^nM (i. ^uosmvyy^xs^z-x/Yu^y^m. 

Vx/i&mmz&fcztitzpmv-xmmxfvi'j y zittx. wmmwxfiffi&iznsmizmmztixts 

$*ifc^*/Mg$i: . mi-^)imm±.izm^tifz ?>y- vnmzw&ztix^z . 

y- h ffi^jst » ay- hMmkizjgfi&tvrz Piy [0023] #hhh<7) jgKfl!ico¥#ttgMtt . ¥mtm 

-hmmttvuz.. mny-hwmm^p^^tm mt. mtmimfcwzBtf&ti. npnm^w^-^ 

mtwsmizmmztixts*) . Wipmy-hwmmm hyy^x^co^-y^xa^u^^tLxmi^Lnt 

^nm.v*>i<ffi)$itm$mtzfflfiiztixt5 r ). zn^t nmnuw dimwit, mnmo&wxf^ffl&fttz 

izX 9Jbl£BW#i»££*l.S . BfRZtl. P NM'U X-7 h =7 y~JX ?(DK-X 

[ 0 0 1 8] Ummffieti. msdM^pW'7* t LT8SIEUi5PMtf>Sv^x/l^*:. KPSWS 

... &!)H**. Wm^&V-*n<mmXJ)-i>W®tlt v^*njmfoWmZti*-m-P-m>Z4-#^%h&~'-« - - 

v^2^n®»>x;l^^. fiiiea^nM^x/l/^Jg* y^x?o:3U:??X<ix*y:?fcLTt8i£L#SNS 

fcOB*. M&t*nM?x/l^«y:9iMfcaiV">3S2tf> 30 *>V-x«*RtfKW yfiiii:. MNS<97-X«ig 

pi>>i^L w&20>nm?7x.)Vfflktwgi20) Rrm^^ymnc^mzm^ti^i-^^fi^i:. 

pwv*>\&m£ttfi£?mmftffi&mtt:ffiz.x^ wa-^^t^mmLizB^tucy-hm^b. my- 

[ 0 0 1 9 ] U^fiBSTfcL SifmtctJV^T. NS^y- hMi^Pffi<OSv^x;MiSfc€MWtc 

tmmWx.;m®kmsiV-xmmt<7)mtzffi&Zti tmzti. MOSWVyy-Jx9WVffl.V>UX-yY 

5«fiH. M^SV^x^tSfctaSKl^yfitiii: y>i?x9 mtt*>8&mftz£ Tfij# L . f£¥^£ 

?>ISfcJBj£$ft&*G[ltkL K¥^fl^l*iO imizBjlLZti. PNPm'UX-yhyy-Jxfnx. 

itS. KPS<0«v^x;Hi«Plt:^J£$n. KPN 

[0020] *%HB<0ffi<?5^«^M<0gji^r&{i. ± 40 PS^'^f^-7 LT«iigL#S 

si^mtbmwzmMthjj&Tfoix . nmnWRVp Nm^m^x/i^mk. mm^m^^/^mwuz 

my-hm&(Dmm£-*H wt-tuxi—r-ZMfS. Bt&zii. WiPNPm'Vx-yhyyitxwais? 

•ttxmt. wm^pWv*)im®kWLny-hm®k ^{±x$ «/?t Lxmrntmh pmnv-xmtmv 

itmt&mi ?y*9 Y&mztowc. mm^pw^ Ki^-f ymmt. WLPWw-x&mxmvi'j ym 

*fimm<7)$mt:mfmizm}iiz-£&& 1 a^?; ml mmzB^tdz^-^^vw&t . wn-v*f\^&t 

mny-hmm^izB^L. ^^n^^tummt tzB&ztiiz?-htm&k. my-h&mm±.izBfS. 

mpy-\-w&kzw&th&2?y?9vmmz&^ zixfzpw<?>y-hm®tzffiz.. gSNM^y-hms 
x. mm^nVx>i&i&<mm$:&imizmiiiz-ttz>& fficoMossh^y^x^oy-x/K^^y^ 

2tiy9^hm. Wipy-hW&^izB&thxm i-ftLX. KPSO^v^x/l^^tmaWtg^^ii 



(9 

1 5 

y-JXfW- h«S£eaU8C£B3tiT£ 9. iEP 

wr>y—vmmt. mizi&nMosmhyy-jxfw 
-x/vuj ymnzit-Lx . mtiM.0>mwx>i&® 

«*J:9fcWc»v>Pffltf>*xJW:, KH^Pfi^x 
KPfi»*x>MIWU:9Mefc»v*Nil 

^v^mmtxa*) . MNs^ai^^x^^fc 

bit. mmmzmztsti. tnzttzxvismtMm 
[0024] tozmmmxit. miv-xm$mf h 

[0025] bhmmmxit. iM^mwrnsx-mis. 
znKmyvvft. mmmteubomzmm. 

b*. ®gtftE<o{ft&£iIBr?-&. 20 
[0026] *SHSUg®Ttt. JJB¥s£ttgffiTfitJ£ 

[0027] *mfrWizfc<ry^vmw0mrm3k 

it. M^fl^rtfcK&SSftfcfglg 

*ut«R»»2iws«av^xA««k. mmnm 
w*}\&®mz*ix?tim&ztvzmi®9mcov- 30 
^.^^atx km >mmt . mv-xmmxm v m 

»J:fc#jfi3*i*:y- httttlRJ: , K*-MHHB±*: 
6a»V^xA««i:«SRWlciatS*iT*J9. 

mizftmzhx^z^mmmmismx&^x. 

tt»Vf>x/14R««EWW-*f!rfc. B»Vv>x*«Wfc 
JfctSIgfc. *ft*U *«>£i:fcJ:9JJEBHjW8 40 

[0028] *mmm£i&<&mt*gmt. *mwm 
mb. wmimmtzjm^tv^mi<7)hyy^m 
?b. wmivhyyisxfmTZftmtmwmtt 
mm tt-fh^mwgiw.x'b o x . KiSMJ!t^8ifi§ 

it. B^{*£KI3Bl£3*ifcaiJ:. 3SH0fl£(3Bl£ 

—rzFriy a -ivvm^mmm<n±M\izmmixx 

V>&. 50 



I ^¥10-22462 
1 6 

[ o o 2 9 1 t n^mmmxn. rnvmumL 
it. mimwmnmi^mwmb. wmi^mmx*) 
i>THiz®stm2mwt<7)f&2¥mimt &*at 
$>*). tssmeasm* mmf¥ms.^mm^mm2 
^mwm^^ixm lx& o . tmos&gmtz 
m 2 m-mm^mnmim^x o mm^izmm.^ 
n^mm^mmm^tix^i . 
[ o o 3 o i m t^mmmxu. msmmmz 
&v&mffi2mmmm!fo<?)mtf. ixiovc 

m 3 ~l X 1 0 19 /cm 3 O®Brtfc:&3>. 

[0031] vmnmzmwmmmeMVsm 

it. ^mitmfcizBftLZtizmtcohyyisxrm? 
t . mm<r> Y?>i?x9*ttwtthmmmtm 
*tth*®mm.<nmrmxb -> x . m*mim& 
mm&tzxut. wmmmiztmmmm-z 
xmb. wmmz&miki<'Oayz®.)f>&tsxmb. m 
^mmmmizmo mrn^x ? mm-zxub . 

mffiWzMtfy&ttifzisV a y<7)%ffibWmimfc<?> 

mtzfmb tmwzwt vx . mmy 4 ->v vwm 
^^tm^mm^m^t^TMb^^L. zcoz 

blzi 9±fEBW*«$*iS. 

[ 0 0 3 2 ] 8& L^mmmx'it. mms^mm-h 
xmt. mm^mfmesLkizm 10^3 ymumzB 
mziMb .gy'jn ywmnzm wi/v^ym 
umztm-thxmb. mfemm-^mmztmt 

-Z4lA,W&. -- ~ = - 

[ 0 0 3 3 1 m ummmxit. 
wa*mfixw&* m2<ozsvziymmmm<D 

[ 0 0 3 4 1 m u^mmmxit. mEmmz&Mk 
y'ja y ZMit>&tsimt. wmz®.tr>& x a 
isvziymztmt&xnb. Kima^uayKftx 

[ 0 0 3 5 1 Li^njfe^s-cii. mmmrrx? 

imtmsdm \<r>^)^ ymcm&wm\zwk$h 
zbizx-yx. wminisV3yw.m0mzii*:m 

[ 0 0 3 6 1 m u^mmmxit. msmtic?*? 
mm-hxmt. immmzm^v^y^mm: 
ttxmffMtz. m2<r>i/y-iymftm&m%thim 
b . mmtm\m&<r)7 ^ -)v Ymmzmxmm, 1 
&xm2*>ss\) n ymimz msmizmfr h z. b izx 
->x. w&\mm2<r)i/v^ywmm&ttftmt 

[ 0 0 3 7 ] m ummmxit. m^m^mm 
ZBm-hxmtz&^xit. mm&ftizz^x. mi 
m2<r)isv r? ym^smm3ffm^mz^^hix 
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[ o o 3 8 ] m u*ai9B*«i. msimmfc? h 
zmmzomtz. m2^oaymm. mi^o 

[0039] &£2gH9BIT?tt. OTffiWt?*? 

1 y 3 yMfl^§3W£&3;-r £ i b tz£ -> T . 

X?£^j£rSX;g£#tf. 
[0040] &*3aGB!ircUL mfaftBtfkvx? £JB 

xgfc, m2cnzsva>mttmzmt?z>xut. mm 

^U3yaflJl*aHfW(=»*«-*ifcfc:J:or. s 

m i mf%2 vis y 3 ym.im<mztvt:®fri)*t>mffi 

[oo4i] $>&mfmmx'i±. mrnsmit^x^ z& 

-?zmwm20)i/ y 3 ymcMBomsm l^v^ym 

vmcmamg, \<n^)a ymmimiittu^ 
■^wmmifc7x?$Bm:&xm&ts.. ~ 

[0042] &6H6©$gTkt. i5IEBiKfr?X7 

m-hxmt. imm^iz^m^j^yzm^tsx 
m<miz. m2(?>i/vay&{mzm§3-&xnt. m 
mxmtmfccoy a -)v Ywmz®m3-hW8.2 <r>i^ y 
oymm. m&2<r>isv?ymmLvmmi<r> 
z/vaymimzMswtzmi-t&zuzx^x. m$ 
2<7>isvaymM. m%2<7>*/V3y&imBi.vmti 

l <7)~> y 3 yg<U&^$ftfc&^£gl^e?x:? 
[0043] &S#dfem<8TkL B?rfES&2<D^y 3 >k 

-fkHw^j£fi-r*oT, B^Srtt^e B B B ^y3y^a 
ftatf xsomt , toie^ i <7>^ y 3 yg<us&tf i»g 
ft£&&2ti*imm2?>=/v ^ywmzmo <t o 
Sfi3^y3y&-ft^£«ai-r£ig££-£u SEigfl 

^te H 3 B ^y3ySraft2 ! trlST. M§S3co^y3y 

Kfhisod*,. mmjwmmzimt&mz^v* 
yy-th, 

[0044] s>tmsmmT\±. mumm:-?*? 
fct&xm*. ffim83<7>~>V3yM{tm£x>yi-yr 
•t&xnemz* ss2<7>>- y 3 ymm&mkthxu 
t , mwmmm.ny < ->v m®tztmt&m& i 
mfw>2<r>is y 3 yg€K^ss?w{ci^*-r5 c fc t x 



•>T. it^i&^2<0vy3yMfl^)S$iiyiaj^ 
[0045] *>SH66B3B-m, tulBtH^gifiilSr^ 

Oi, y 3 y^fc&#SSI4 ^ilfUiC£ft$tf<i>:h.i> . 
[0046] &SHSfcJg?§T'li. mam2<7)^y 3>K 
«^j£&T&oT, taIlSrtfc:£iS H B H S'y3y£S 

vy&tsxmomtz. mffiinisv^ymcMBixmffi 
ftiz&!$.ztvt:wm2<7)>' y 3 ymmzm oxoiz. 

10 S3^y3y|M^SS-«^rSXS^#L. 
SMr?x?£7&fttSXgfcL Wmiz2&&wziy 

thxn<^mz^wm3<n^)aymmxfm^Ti<r> 

®izimt&m&x.vi-y7-t&. 
[oo47] hhrnmrnva. raiE82^y3yg£ 
{m0&&mx't>'>x „ £iesrtC:£iiy H -> y 3 

watrXS^mfc:. H5^mi<7)^y3y^lS&i^SI 

rttcjgjs§n^^g2 0^ y 3 ywmzm. oiotz. 

20 m3«0^y3yl|flJi^«|»tSXg^^L. 

&it'?x7ZBm-&xnii. mmm^iz^m^j^ 
yiwt>jLtsxu<rMiz. m2<?)i/V3ymimzim 
-t&xmt . im^mftm&y 4 ->v mmmst 
tm^vaymim. m&3ni'Vaym.vwm 
2 <7>~> y 3 ym<m$mm}m£?& ztizx^x. 
mmsv^ymftSk. mm3^j^ymxmm2 

— imtzimzistt.. 

[ 0 0 4 8 1 n t ummmxa. mm^m#mnz 
30 mzm^zxmtmmmzz&iki'V^ytmty&ts 

xgfcost. ^^jsat^iBj^^-y^aEA-rsx 

[0049] *%ffl<r)Wm%M YyyVX fim&i. 

mz^^vmmzB&ztifi:. 'y%<bi>-^> 
<nm2mm<r> : m^^)vmib. mm\^^tiwm 
tzBtf&tiKB 1 mmmv>v-Am®&v h* va ymm 
b. mv-xmmxsmvujyffi&crfflk.ffiiLztvfii 
+**>iffl&b. wfr**)\mm±izm&ixk*r-y 
40 wmb. my-vtmmt\izm\&£tvtzr--YW&b 
ifatiznsmkvyyi;x9m=?xb~>x. my-h 
mmmmw^jmmt'mmizmizti. twzt 
tzxoimmim&ztih. 

[0050] 

hyyVZfVLZ^m.VttmtJlz&iLZ-thtitb 

- hmmb zm$mizimtt>&iz&i>*z 
50 [005U -st. y- hms^w^fc Lx^smv 
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commit. av**x/i«fcF-:r$*ro****Hti 

miXit. ifc^'JlMKfcJBv^fcfcJ^T. Z<7) 

[0052] ttz. $>mntzi5^Z'y-hm&tzm%: 

[0053] ^SSKBIIWfci^T. 

wmi bit. zww-xmL/vvAywfflfm. 



20 



10 



20 



bit. rgv^xyMSJ^j Op n^«t 0 fegv^ffiKc 
fii&o#«S£?$*>. 4«Sr<i:fc-o*>8lvv>x*«K 
[0054] (gWll)Hl (a) (d) 

l&#<^ i cvmum (loc 

mmcovwm. mi <t>> . (c) sit* <d> a. 

«l«U HI (a) £7)b-b' SBrffiH. c-c' IS 30 
[0055] *5S*W*> i l s ®«3SSri±. ¥&tmfcl * 



* o i rtic raEv^x^flWi o 2 j jW»t&*iTfc o „ 

3 j #£ft6*rcii& . av^x/i^j^i o 3<?mnm 

it. &w*)\^m>mmibB&tTh'). ¥mtm& 

loim^bmtx'hi. 

[0056] xmimxit. *wm&iuo smvy 

^*}\^mzm&tifzv-xm®/Y\s4 ymm 

07 b. V-Xffitii/ K W >W&\ 0 7HlfcJRfc5*l 

o 5 k . y- hmm 1 o 5±fc«ssnfc^~ fm® 

106i:£fii§*.TV^. y^hMil 0 6«HW4,' 
-MfillR10 5fc#Jfc&*lfc:iy*?h?Ll 08£:fr 
LT. »V^x^Wl0 3fc«lWfca»3*lTV» 

[00 57] @T't±. f§#<Z»t;6. tAfc-PWMOSSh 

7>isx?tfjjkztix^&ir. msat* ub-x&m 

ftSS 1 0 1 1- 7 y VX fiffif&Z 

tix^z. m*zfix^zm^xj\&m 03it. m 

?KWmttMl0 4£±-?X. fflfct&®cr>MOSW 

byyzsxfcDmwxti&m (to*) bmsmtzft 

[00 58] ±19851 {-J: 0 . SOI (Si 1 i con 
On Insu 1 at o rr)lS»S^k^<"I^L 
£ V M»> h y y VX 5 £ HJg-r 6 C £ 2H"fg£ =5:5 . 

[00 59] Cl-IT. MOSWYyyVX?(r>WteL% 

h) bm^x)VmH<r>fUTX (Vs-..n) £?>H& 

s-©BS^L^^-r^. ETRose ( 1 ) -c^sfts. 

[0060] 

mi] 



Vth 



[006 1] Z\Z\X. ®b\ty x-lV^XtfyisVlV. N [00 63] 

)vmLv>mm. iim'Fw'mm. co^t^&mm^ 
iziXDy-bsmmgA. v^ityy-yh^yvmsr 
$>z. m^z-umm^rnxftiw Txztvtzms. 40 

( 1 ) «k •) . L^ffi«E<0|g*tiI#/hS < 
ZbffbfrZ. 

[0062] mititzmmoiMt. wmmx 
it. mroft ( 2 > x'xkztiz . 5s 



-(2) 



[ 0 0 6 4 ] mmmxit. ( 3 ) x* 

[0065] 
[S3] 



iD^ArffMVG-Vih)' 



(3) 



[0066] ii-c. ioiiKw ymsi. mty-v ★ ioo67i mwrvyit. w.^ s.)\&m)W&k 
m. uty-bg. utffitmmmm. vcji^-hm ^{t^-tt:^<oy-bmKb yvj ymsiwm&i:* 

ETAS. *50 -r. ry-h^Sj tti^ v-xwmm&iz 
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nth y- hmm^m&m-rt^b^t . 
[oo68] mmsutt (2) &iM 3) (DZoizm 

[0069] *®MZ'\i. y'-hSgfcSV^x/^StS 

i> *>hh o iz % y- h mKfltflirrs 1 1 t> t , 
av^xA4W*#y-x«K/FM y®l££*f 

zttnmizzh. 

[ o o 7 o ] j: o iz^mmx'H. y- bmo. tm^ 
9x/t4fflJMttft t --£t?&fcK>. av^xAiBiiy 

-xfg$ <&tfFWyfg$) fcollfci&SSixSpn 
^K^l^rxa^t&ftS. iOPitBtctt. n 
ft^Hf^y^'x^^ y-xffittaKttliG 
ND«ttfctfL<. Sv^x;i^(^mfii<i>-'-h«ffi 

y-xi8W<^Bffi«WWffl=*L<. 8ivv>x* 
«^«fitt^'-h«fi[{c^L<^S. JG2n&i«SE££ 
3Srv*J:d(c*-*lcl±, x 7 -x^fg^JBE 

S«ti: y-X«* ( H M >Htt ) tnmt: P n 
A'Wt LT 0 . 1 -0 . 3 Vg£ffi< i o (CMSE 

[007 1] H4ii. Tumnhjyisxfny—hm 

^a^H«WK>lBl«W)«# Sfi l«f±tf 6 

fcfttoHKcy-b«ffi^EfiUI) «6 0mV/d 

tfDfiBiSrl^Oh^y^X^Sfi (80mV/dec~ 
lOOmV/dec) Wfc"CT. h%ffi4>/h3&$ 

[0072] *jBtffWi. aiv^x;l/®«<o^a«iii 
m±. lXlO^/cma-lXlO^/cmSgStClS 
J&U »v>xfl/«8*^»»Bi. 5xi0 16 /c 
m 3~5xl 0^/cm3fc:|g^LTV^. av*«> 
x;l^^<7)aE$J±. 250nm~1000 nm£3£L 

lxlO«/cm3JJUit:gSU. ■£<9j£&aS3»i. 5 
0nm~3O0nmt^U^. h7yyX^<^ 
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[0073]%C. 02 (a) (d) £#5&L&# 

hi ( a ) ( d ) agttffla&ftMsstt*- 

£„ iO5afi0T«i. SaWttKl 0 1 ' fttz rguv^ 

ffttrtC rav^x;HBWl 03' j #3»t&*ixn 
4. »i^x^««l 0 3' co^^MfcL S^xjWI 

i&c7)®wmtmx'& r ). ¥m#wts.i o 1 • <mwm 

10 fcHfrC**. 

[00 74] £ DP&fflKli. Z<7)MOSmh7>~>'X? 
(i. »^x;MRWrt(c»«S*ifcy-^««/HM 

>ffl«io7' k % v-xms^vMymmoT 

-MMHR10 5' f:. y-M68Rl0 5' ±WB« 
§^^-h«®10 6' 

106' t±. y'-hffiigail0 5tm$ti^3^^ 

f?Lio8' £#lt. av^x/mmo3' tcmm 

20 [007 5] B&ZtlX^i&^xMMl 0 3' 

^^faraKftisio4' tiot, mmt&Mo 

[007 6] Z0)&&mX-it. y-h«fifc«V>*x/l< 

fg$fctf>ia^3y??hjm£$*i.6fli&i:. y-X« 

[oo 7.7 1 (mmM2 )-OTtc,- *mwz x s^fr- 

30 ^^irf^{cS4E>^^-7h7y^^*WUTV^ 
[ 0 0 7 8 ] m 5 (±. *gBfeH££(t* h 7 WX.9* 

^<r>wmzzFmi>^ h =7yi/x? *mmz 

^'X^fc^np n h^y^X^tKLTE^tS^ 

Sm h 9 y f:^4£ P n P A>f sK-9Tt>Wifc* 

[007 9] 4^ltK0lTtt. MOSSh^y^'X^y 
40 -XSKiGNDt. y-h«g{iA*ViN»C FU-f 
yS««aj*Vooit:^$iiT^S. sv^xA^Stt 
<OSftttVs-»eiii:U ^v^x^^omaiiV 

[0080] ^U6WcO^«^Btt5V^TIi. 02 IZ 
vfr&lk.* MOSmbyy'JX? timiZ. Trl. 
Tr2, Tr3-C*$/lS30<7)^4iy^5K-7h5y 

y>-*x^oiW^S^i6i#^ 

[00811TS 
50 [ailtSrf. 
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our© 


IN 


MOSFCT0 


Trio 


Tr2© 


Tr3© 


VDD 


VDD 


VDD 




— o 


t A 




GND 


OFF 


OFF 


OFF 


OFF 


GND 


VDD 


OFF 


OFF 


t A 


t V 
1 XX 


GND 


OFF 


OFF 


OFF 


OFF 


GND 


VDD 


VDD 




V-/ 


OFF 




GND 


OFF 


OFF 


•OFF 


OFF 


GND 


VDD 


OFF 


OFF 


OFF 


OFF 


GND 


OFF 


OFF 


OFF 


OFF 



[0083] 

[0 0 84] IBLT^S. 
6. 

[0085] Wilf . 8ft*>xrt'«tt0«i 
(Vd-..ii) £BSBE (Vdd) *P»^Hcfflj£U y 

5h^>'>''^^Tr33& J . MOSMh^^^'X^iM^ 
ifflThXi&ffil,X5k-9-h. W^&t&t. MO 
Sfflh?VS/;**OTI«j (V.ut) £GND£LJ:3 
(Si:?) t-TS^tc^UT. Ws^*-?^:^ 

^Tr3it tux (Vout) smassffvoD^uio 40 

[0 0 86] 3.)Vffl&<r>%& 
(Vd-.eii) £«S®E (Vdd) fcMf S 
-f-5h7yyX?T r 2&ITT r 3tf&& <0M. 

r 3<9<-X«g£ 2 0 0 na£Uh£U ^-X&7>?>^ 

mmB& 2x1 o" cm^mr^m^ftni. mos *5o 



*. 

[-0 0 8.7] »«5r*A««fc*£6fc*.«tt-tV — 

d „eii) £GNDl^;PtLJt*§£-fcL -f-^T^Aaj* 
30 ora&fcfcivc. MOSSb^ys/x^flSttS^rifiie 

[0088] (Hia^!l3)llitWl0^fls^STJ±. 

[0089] JEIT. I6(a)~(d) USBLSnF 

( a ) ^^IIWliH. 06(b). ( c ) fci 
(d) tt. **i«u 06 (a) <0b-b' SBfffi 



(14) 



1#§B¥1 0-22462 



25 



26 



m. c-c- mmm&xvd-d' mmmx$>&. 
[0090] ^mmcvmmmx'te. ¥mw&m 

0 1 fit r&iv} x/P®!£3 0 2 j 4ftU?&ivt£ 0 . 

0 . ¥?SftB«3 0 1W 

*£fESkNt-CS>6. 

[OOQllst^lteWOMOSSh^y^^li. ±IB 
Stv>x/t/g$3 0 3(;:jgj£$*vcus. J:9P«I£ 

JttfcSfifcy-xSK/ F W >«W3 0 7k. V-X 
«*/FH ^««3 0 7H«B«Sftfc J fir*rt'«« 
k „ 5 ^- MfiHR3 '0 5b.y-h 

tmm.3 0 5±t«ws*ifcy- htS3 06 1 

TV*6. y-FSS3 0 6tt. y-MWHR3 0 5WB 
j££fut:jy??h?L3 0 8£:frLT. at^x/I^Stt 

3 0 3£raftlcttR3*iTVi£. 

[0092] 4*S:< k fcav^xiMBWK. BSStT* h 

[0093] mmmi^tmmzmf&t&tiMZim* 
m&nLxm. ^(T)&.&wzii. nmm=Hmmm 

>W^<ttxmffi8±£.7 4 ->v Ymtm 3 0 

4 l^MUviJ. B^$irC^SfS^kL ^H^cT) 
WSIIMWtWbi'U *^±CJ2ISSIfcWRlftS*ift. 
7 4-/^8^3 04 l£gtt6£kt;:J:-?-C. *<7> 

[0095] ot. i^siRwi^^w-s . ioaaw 

¥^f*a«3 0 1' rtfc raft^x 
/l^«3 0 2' j *«RltWrCti»). -f-<0SV^xyl^ 

raw>x/KBtt30 3' j ft€tft6*lXti£. 
aH">xA«S3 03' ^TO±. XVv?xJH5l&> 

^ssk&ttr&o. ¥@*s«3 0 1 ■ <7)mwmtm 

tXt>t. 

[00 9 6] J^ftMWMOSIh^y^^li, JhfS 
av^x^fW3 0 3' fc»JS3*iTV*S. iOPiffltc 

jRasfuty-xfaw/FwyfBKsoy k. y- 

Xf*/HW yfS$307' HfcJftSSftfc?-**/!' 

SMk. ^*;l^is££§d^-MgiilS30 5' k. 

y-hffi»K3 0 5 ' ±fc»jfi*hJfcy-I-«ffi3 0 

6' k^fit^Tv^s. y-h«ft3 06' a. y-ne 



igK3 15' t^Sil^rny^^hfLSOS' SrtfL 

s. 

[0097] 2*fr< k &a»<7x/HRtttt. BSJg^S h 
7>x^rJ'S^)^^x;l^^kSS^^SIIgjt3 
04' Stf7^-^KK^3 04 1ti-5T«mWK: 

[0098] (mm* ) maiimRti&eitLUzks 

10 feftfc. HS6093c7)^fl^|B-C{i. ^'J3>«ILtfl 
^fiSttmtt:K^tJ13 0 4 1 £0j£LTUS„ *fHfc 

[0099] JUT. 08 (a) -(d) &m.Vttif 

xmrnzmttz. ms < a) ^usspgw 
ana. as < b > . ( c > tjjtf ( d > t±. «i-wu 
as (a) cob-b' igBfffiH. c-c- mmmmux 



b' iS®rffiH. c-c' 

tfd-d* mmmxi>&. 
[oioo] -4mmcvmmiW.Tte. *mi>m&4 

taaE\v?x*«ttn£ mw*ji>ffi&4 03 j *>m 

ttMlTH*. Sllv?x;l^$4 0 3<0gflfMli. jgti 
*x;U«««»glMfcR*fC* 0 „ ¥®tm(S.4 0 1<7) 
&BSkPtT-&S. 

[OlOU^ISfe^MOSMF^y^^tt. JJB 
aiv?x*ffitt4 0 3(3Bj£3*rOi*. iOaBic 

- -Jftfi3*ufey-^««X-KI^4>>£«K4 0-7 k<- V=rX . 
Wk/Y-VA ym&4 0 70tc»«$tutf-A-*;l^^ 

30 k. ^*;WS«^Moy-bffi8aS4 0 5k. ^-h 
fet8I!4 0 5±l3BJ«3*ifcy- h«i4 0 6k fc«£ 
y-h«B4 0 60:. >"*-h^lll4 0 5tC}g 
«Sii7t3y^^h?L4 0 8^LT. ^v^x;MSttt 
4 0 3 . ^«Sf < k &Jbi£^ 

^x/l^iSJi. «S^ : f^liffi^4 0 4t:J:- 5 T. 

[0102] 4«Sgfi«lT'l4> «M*^SH8^4 0 4t 
H^iutli^Jittaf^t^ ^ -^K1WUS4 04 1 
40 j&sgtfT^S. ZOfcib^ 2f^lteW<Of-v^;MS (W) 
(i. SS^^SI^iS4 0 4fc:J:oT-C«^<. 

;pfk^js404 i£X^x®fezti&. ximtmtz 

h7>>-'x^<7)f-^^/Mi (w) li v 7-f-;l^HK 
-ffcHtOiSlidtlio'r^S. 17(a)- (d) 
LfcHSHTIi, m^-SISIk^-hSffik^tfig 

(w) immm^isyhLTL&o. L*»u*sm 

^X^cOf-A-^/Mg (W) tifflmfrt>Ss7 h L%U. 

50 Cl^Jtft. hyy^x^wt^mmra^xizi^x^ 
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[o i o 3] tti. v-vmrntm^mmo*-* 
-y -vrmm ms (d) osika) k. jjtox-ys/g? 

[oi 04 j tint. mMm<tizftix\z. -mt* 
mammxmwtz>. 

[010 5] (mums) jarc *mi££&hy> 

[0106] ffi#>5i^^*^£JfoMO sm h V >V 

[0107] zzx\ *%mx-iz. y- vw&tm^ 
*)imm<b'<7)£ o %®mmx-i>*-$ •/ ?mkx* & 
&oiz. y-vmmbnw*)\&m®m?z>iz%t: 
o. y-hm&bm\,v*x>um®comz&mi/v*H h 
w&vm^xJi&mbmm^a^mmnis^M-. 

mmihZbbtt:. ry-H^j^r^ 
atHitf«j -»> r«v^x/MI«ej ^nr. f 

-immzmw*tm®iz'mmiz&mLx^&. z 
(rmt&\ c&Fmmmz. i x i o™/cm*&±.izm. 
^-$7 a c: b ifflmtz%& . &t> . r 

MMij (O^IWBKtifcfcfcfcftV* (a^ixioz" 
[0108] fit. rTO|giriUE«)ft» % » v* x ;MJ! 

tzm^x>\&®izmmrz>%ii. &m*m# : s3 -y h 

[0 109109 <a)(i. *^BBt«S^-5-y^3 
(b) ~ (e)(±. -?-(*>:*-$ y :? 3 y??M§jS<9(E 

u mttfmm*. ^mmm^xotzmmm^m. 
Arty * -lUYmimizmi fewest. 
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[01 10] Cl-IT*. 51. 510. 511. 512. 

5 1 314. 8flv>x;UW. 52. 520. 521. 5 
22. 5 2 3& gtt>»?x*flWL 53. 530. 53 
1. 532. 533J4. y'-hK^fcH. 54. 540. 
541. 542. 543J2. ^-h^ffi. 55. 55 
0. 551. 5 5 2. 5 5 314. f- hSffifflSSBKt: 
Jg. 56. 560. 561. 562. 563«.^S>- 

57. 570. 571. 572. 573 

10 Jg. 580. 592. 593JJ. 7-f-;l/FK4fc&. 5 

si. 582. 5 8 3it.mm^mmx$>&. 
[oiiii (mim6)*mnzm&y-hwmb 

[0112] Jhi£L£«fc O fc. Hffif-^l^OMO s 

20 x.*mix'ii. y-h , mbm.^x)umm i b'<D}: 
?&*mmxi>*-$. vrizmmxz&xoizLx^ 
*>. mmizit. ^mwmm^±mz. m^mme 1 
6z<fttx±&&mm6 1 9Srg«t. Mftmm6 1 

6 tl±. >-*-hSg6 1 4«t^y-MMJl6 1 3^S 

av^x;i^«6i2*-c«-rs3y^^h?L6i 

8S-tSftTV^ 0 ay??t1L6 180ffljaart. ^~ 
F«fil6 1 4 i:_tS?&gffiiS6 1 9 bifit- 5 -y ^l=» 

±a5^SE«6 1 9 tav^x*ft«6 1 2 sv^ 

30 ^xyi^fc^^^iT^^gg^v^ei?^ 

[0113] CliT. 6 1 Hi. Svv^x/l-W^S 
St<4®<7)^^<OgilV^x;l^«TftO. 6 15&. 

y-hwmffimx&&. 

[0114] *ffijSHJ;ii(f^ av^x/MtH^sm 

S<W^SJg<7>©^t£6 1 7^*fi!feiiS^ 1X1 

o^o/cms anzm^thzbizi*). ±&i&mm 

6 1 9i:^^x;t#«c6 1 7 y^^^SCl 

t^tgi:^. y-hssi6i4{±. 

40 -fla»jh^«>7C^^Ftt!ftliiSi& 1 X 1 0 2 °/c m3 ULh 
{c^J&t£'ifg#£5*tf>. ±S5^1iI86 1 9ty- 

hms6 1 4 «±ttjgg*i-rs CI fc -c*- 5 >y ^g^ai* 

SClfctcJ: 0. ±m±&&m8&6 1 95-^LT. y- 

vmme i4bm^xjvwn6 12^-5 y^s^ 
101 15 }^mnm<^SimmbLx. mio (a)^ 

(o <Tju$mtm£mfet&i>v>xi±%<isV3>bR 
50 m?&&mx'$ > titi «t ) Lt^t«i 
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MLKi/vr-vm) miz£t). ^ij aygfct T)v mmm^m^ ^/ummtmwi.<rmm. 6 28. 

S&l*i8#}8L<KJSU *>t>f?6 2 91*9S£"*- 638. 648. 658. 668. 6 7 8»i3y*? I- 

S. mW*tl>ffl)$it±M&m8m6 29t ?L. 6 2 9liAl-Cu(0.5%) E*g. 629 H±7 

#*-S-y78^C#5. dO^-. av^x;kS^ *57o4xrW*\ 6391. 6491. 6591. 

mmm.<7^m^sm.<7>m^mm6 27iim<xi i i^ 669i. 679i{i^yis. 63911. 6491 

^qtfS^iOlillt^-S ??3^?h^ 1. 65911. 66911. 6 79 1 

mh^tiftt&h. y-hmmm&isv? imfis. 6392. 6492. 6592. 6692. 

^6 2 4fc&Mv'JiMh*]g6 24 1?)2Jl#yiM 6 7 9 2(iSYk^yK. 6393. 6493. 659 

Flgr^j£t6.rJ:£J:9. ±&S£gffiiS86 2 9 3. 6693. 679 3«A 1-S i (1%)-Cu(0. 5 

bW&t<?)3y?7hW$iZ3: t )1SM?&Z.ttfflmt 10 %)SSl. 6400. 660 1. 670 1(i7-f-^H 

SftH. 6500. 6600. 6700 fiiSStfMI 

[0 1 16] X*)-f8m:mrC&. 010 (c) O^r Xhh. 

**&-CJi. tf'JlM KMe*>$^)*Wi [0 118] (mm7)mi 2 (a) ~ ( e ) Sr#BS 

(^fliSflTCIi. f-^^yiM KK6 34 1 2:£t£A IZirh. mm5lzt>Vh3y?? M8St£JE&£r6 

i/i;n>iS6 34<7)2«flBt) ^fcHttWKfiWS. S^ISflBti: LT. 09 

®. S(g&tiIS6 3 65rJtff"tS. i/*)zi>WmXM ( e ) fc5rf*giIS:SSffl L^Ko^WS . 

^S3>:??H?L6 3 8£«|gj{^6 3 6fciBPUt [0 119] ifc-f. 012 (a) Iz^-fi. o SJEV^ 

fc. ^^^6 3 9 1. m&1-?y6 3 9 2. ±&£«Ii x/l^87 0 l^figSn^^fl^S+tC. SV^x 

91 (JP3: 30-50 nm) . (JP 20 €§|gUS7 04£E&£U:a. at^x/U«$7 o 20 

$ : 5 0 0~1 0 0 0 nmgjg) fctHTTS. *<*>S. ^®t:L#l.^ffllO^«>^*6!B}>f^>aEA^ff 

7 0 Or-Cg^SH^^T--^^- 2 0#gJK?r o . * **>SL ^*-M?€IS7 0 5 . ^- hB®7 0 6 . 

T--}V>®m,z£ f) . ^ yme 3 9 1 «. ^ytM f MBMftM7 0 7 . 

y-hsso^y^y-tM HH6 34 iRt/%&&>' [0120] *mmxi±. m^xjvmmvpfmm 

yr?y|g6 34fcRJE-rShfc«,^. ^ynyg« (S Jgfct. 5xi0 16 ~lxi0 17 /cm3^^LTt5 

v^x/i^«fcl^mM^tr&tR^)Sv 3 0 . gtw> xMMPtttiltiami* 1-2X1 on/ 

7) fcRJ&rs. Z<7)£o£LX. +?>isV*H HIS c m 3t^L^r. Sv^x;Hg*&oa?Sl4. "3 

6 3-9 ll£jgj&f -^-htt£8V.Y^xA4R -.0.0^7 0 O nmKi^U. 

J^632^fifitii-C3i--S-y7«^-rSC:i:*^rigi:^ [Onil^i^y-VHWyfili 1X1 

I. 3 9 3<7)tt®&. *BWr«4. A 30 0">/c mSJjLhiO^fiUMJrltoJ: ? fc. fi£IS^$ 

l-Si(l%)-Cu(0.5%)S:^LTV>S* i . &g * s 5 0~7 0nmtc5r«,«tat:}g«L/i. y-MWUI 

SHtfm^iUcM« t»^"C«^V\ *ytM K 7 0 50JP$<±. 3 n m-CfcS. h«g7 0 5li£ 

ifj&oy-hme^y-iM nm*. ^y^ytM h iss^y 3>is*>^j£U *o**e!Hjoj§jgji. 1 x 

igfciss&^-msK. a-whs/yir-f H^ffitosM 1 o'Vcm3ja±fc^£Lfc. mm^?ftf&m7 o 

^S^y^ K»C«.J:V^ 010 (d)~(g) £ 3\mWx)m&7 02iz*tLX-Wtm<mfefZ>& 

"TO. 010(c) c7)flBi(c. 3§t^£^£*fi*3-*> ^tffc 0 . t^UW x/l«J: 0 *>tS<^-|> ifc#S 

•frittWftSo fcfc'U £<7>3H4«g1Sit(2. *HSS * *2SftWmi» Svv>x;l/g«7 0 1 OSES 

fltoJ: o&S^^tfi&tf/XH:? ^ -A^HlUKiac J±. 2 ut$lUzmg.LX$> 0. jgS^i^gfflj§7 0 

K5t^T'«^rV^ 3c7>8E$l±. l~2/imfc:m^LTi.^. 

[01 17] iiT. 621. 631. 641. 65 40 [ 0 1 2 2 ] JtlS&&te«. *< £"Ct>#|iife0!rjJ!U 

1. 661. 67 lliaSV^x/l^S. 622. 63 ^0HTJ> 0 . *mi&C\tUzmfcZtl&i><r>?l±%\\ 

2. 642. 652. 662. 672liSv^x/HS Z\tlh<^Wm^.ii £Tfl3ffi%ZWm.mi*. V?V 
623. 633. 643. 653. 663. 673 : JX^(OmmitZX-yX^ht i><T)Xhh. 

ti^'-hKftiS. 624. 634. 644. 654. 6 [ 0 1 2 3 ] *HSSM<0h7y^^-C«. 

64. 6 74«^JS^yay|S. 6241. 634 ^-h^ (f-^*;l^) £0. 1 S umlzW&LX^ 

1. 6441. 6 54 1. 6641. 6 741iif^>' S. «V^x;U«^7 0 1 fc . V-X/HW-f>«W 

S'UlMKit, 625. 635. 645. 65 5. 66 (^0*) t. y-hmS7 0 6tt. ^mMT&O. 

5. 6 7 5liy-hSfiHiSSftlS. 626. 636. m.^^)\^M.7 0 2 tJii£^SSTAS. 

646. 656. 666. 6 7 6J41^ffiSK. 6 2 [0 124]^fc:. 012 (b) \Z^tXd\Z. 

1. 631. 641. 651. 661. 6 7 1 ti^Ft-BfiJ 50 77-fSffifcU:oT^L^V>'*^.h7082rVX^fc 
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ioT. mw^n&mo 2kmmwm(&Fmsz& [o 1 3 1 1 isisxvfrhvmm&mzbhm 

(f . £v^x/i^#7 o 2*«ps^«c^ *o w Eizx Yivmoy-Yt&mi 0 5#gai 
i~5xi o'VcmJoaAftT, jnaEmEs Uvrgfrcx./f-y^s-»7t. ^mmoto 5* 

~1 0kev<0X*/Mr-TiiAU av^x/1^^70 HLfciifcU *-*-biHhll7 05^tT=jy^^ 

2**nS^fl«0^Ni. atS^f^VS: 1-5X1 0 15 / 10 h'\0^&4:*>ixA£fr-5Ti>J:^. 

c m* tf)SEAfttMmff 1 0-3 0k e vOX^.;l/^-T STJi. >f^yaA^fc:±£y-hKftJ17 0 5*^^ 

Vv> I ;l/gi£7 0 2*lSfcit^Vy7*>'$il££ 
[01 25] ifcfc. 012 (c) (C5rf-J:3t:. h'-ftSJE^t. .roy -y^yS^W 

&M7 1 1 ztm-tz. ^mmmx-iz. xjwmzx #£&«u s-u-tM vmvjm&mtti. 

9. 7/P^y#X*T2 0nm~5 0nm?)&^£*ff [0132] (HSS0I8 ) 01 3 ( a ) ~ ( e ) iSitf 

Lfc. 014 (a)~(c) f:#Bgt^r*^. 

[012 6]%£. 012 (d) fcj*tf\fc3fc, 600 Wx.JVffl&bttmthoyf? M?BItf>fl&<^B£fir 

r~7 0 0r^HTS*#H^4«. 1 0~2 0&gg S^WS. ZZTli. 3l«W7fcJfc^T. WJXY 

Cl«Ofc§®l^)lt3SffiMltJ:0. JbiEny*? [0133] 013 (a) iz^rtXdiz^ 012 

h^taASfut^^co-^^'^b-r-i. . ( a ) sa^x/ns$8 o i awsfi*:* 

[ 0 1 2 7 ] HI 2 ( e ) fcjjc*\l: *K£2tt^ av^x/l^g#8 0 2 % Hmmttim 

ftLfcf-^^AIUI^aWSfclteLfcfl. 800t:~ JI803. 7 4WWKK^^Sj80 4$:JBj£U:8L 
10 0 OTWSBT^fUBM'k 1 0~2 0*£gJgO VZ\,*miW<Ot:ftc0^m*>1£KBZ1ffo. ^<T> 

w,2<?y%mmmkft^ ±m^uw FH7 i 2$- al ^'-h&ffcissos. y-h«gso6. 

[0128] *3SlfcH«S3£fc.l:*iHL WW h'K7 1 0 17 /cm3fc:^£LTi>9. Sftv>xJMIW0flF*t 
12fcJ:9Wcy-h«B706fcaiv>x/Mi«7 30 13«§JglJ. 1~2X 1 0 17 /cm 3 (Cg£U S^x 
0 2Sr«^-ri.ii:*^|gi:*S. ZtoisVW 3 0 0~7 0 0nm£^jeU:. & 

FK7 1 2*Bm-h7u-**x\t. m^mic. ww £> JFH*s>y-*/FW ym®<&Fmtwy&ii. 1 

Hro-feXfcHSI-Cftl,. dc7)3^y>. IfyiM Kb?* x l 0 2 »/cm3ELBc^5£U J£-&8B$tt5 0~7 0 
b?L7 0 9^BUietJj:tfjiJg[^SV^^710^ [0134] ^-MUtlSii. 3nmti>'), ^'-h^K 

*fftr. ±wt ixjLWk&±* < si^taa^ y n >K*^jgBrr s . 1 x 1 

[01291 ±MHfiS0|-Ctt. h^^Sfi^ ^Sjh8 0 3{iav^x^«8 0 2£2tLT+#8K^ 

^>-aAS-^y3ya«aiB («v^x^lS7 0 2S ^tS^* { *0. *»oaiv^x;Hi^J:Ot«<-rs 

m) tm&ttiim-e&KLz^&tiib. wjxy&l> 40 c:i:*«a*L^. aiv^x^^soi 
vmmwi'Vrivwmm {m^^f^man 0 2 ) oas$«. 2^Bjy±tc^LTj>o. sissi^SHS 

$-f^-r5^fgtt* J *5. L*»L. S^Sr^JfetS^ it803^a!$li. l~2jtimlC^LTV^. 
Tli^:< (n&ZBfU-t&tiltMJ *y&A(W$l±. ft [0135] ^*l^>^ltffi{±. $>< iTt>H»«t:t3V^ 

-&y-^* J Jt*LS< : 5rv^ *-$ y7ay??h£B &\ Zti^comm. U2<7y&.mi. h7>isX?mY 

[013 0] i-t. ny^^hx-y-fy^HiO. >-U ti. y*-h^0. 1 8/imk:^L-cv^. ^rii. 8Hw> 
Ov^x;l^^7 0 2 ) jW*-*'*** x;l^«8 0 1 1. >ffi& (0iB±fc»i 

1-y?mmffm^RlEiz£')3y??hl\M&?>y 50 ^^xyl^«8 0 2i:{i^^-C&6. 
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[013 6] mz^ 013 (b) t5tti3(c. y*b 

i££gV^x/l^i£8 0 2£-CMt& 3 ? bH8 0 
95rRlEtc«tO^-fS. bxyf-y^fcri 

isv^vmmm (svv?x*ftU80 2) jps* 

l£tf>x vi-yrmittm^R i Eti 93y*? h?L 

sm>y- hmmmtn L^gpgrx y^y^&T 
u 7-hMim8 0 5$y ymmmhL<it. wot 

[013 71&K:. 013 ( c ) 0£ijrr i d fc. 7* 
M^*Xh8 0 8£Pfc*U S'l^ygfc&SlOfcm 
ft^S. ^USWCJi. LPCVDffiCiO. »2~5 

[0138] &C01 3(d) 7* his 

i?X h 8 1 1 Srfr^rJ y*7 bH8 0 

4*y£A£fir^ (4^uiwe(i. »vv> x /m«8 0 

2#>'pS¥##tf)l$(i. ^OW*^1~5X10 15 
/c m^SA*?. fln3E«E5~ 1 0 k e Vtf5X^ 

^-•eaALTtj 0 , m\^^)\^ms o 2**nS¥^ 

St«>f^-ySrl~5X10 15 /cm2oaA 
fttMIKE 10~30kev <?>X*;U^--C&A L 
fc) , »v»»>x*««8 0 2kiaHi«B«Blv^xA« 
#8 0 2 «fc •) &Sft4>ffVMRtt8 1 2 fcJMW"* . D 

zymw&s 1 o *tfi/w>-f srvaxra. i»m* 

[ai 3.9 ]^.M^XK«4J^4»SA%X 
? ) i: 3 y ? ? h?L8 0 9 i: ONffl*. fiHte-btfXl' 
on-wit (raid ) «»t. 7* m^'x h 8 1 1 £ 

3y?? h?L8 0 9KttLTJ£lfS^***6. 

£ y- vwm-^&x&s^ x))&®8 02 1 mmwsi 

8 0 6 14. WS&i-^MSUL O SS h 5 VS/X 

aw>x*«K8 o 2 fciB8rasra*fc». Ml 

fh&xziuzmmv. m&*mmzm'<ti\ tv 
m>^*jimmo2bm®wmb%'). mmy 

-bm&lzPNm&tiWtfLZtih. L*»U ®OIgtc 

[0140]<Xfc. 013 (e) iZtftXolZ^ 7th 
lfcH*L3t». 014 (a) fc^f «t3 
fc. f-?y&J18 1 3t«IW-4. *HSfefl-m. A/< 
•y*££J: OT^rfytfX+t^ Onm-5 0 nm<0l 

[014 1]%&. 014 (b) tc^-riot. 60 0 

•c-7 o ow&wt&mmwsi.^ 1 o~2o#gjg 
aminmmsmtfhK ±mi-?y&m8i3t 

U a VSEttS-lH-* y v U 1M HH8 1 4 «MW 
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[0142] 014 (c) fc^Tidt:. *£UK3M 

{tttt? y^MimmnzmkUzm. 8 o or- 

1 0 0 OraOTCfiBRSHftt'. 10~2 0#g£?> 

ffififitc 5 4tSftffitkXft&-fr&fc & itJjeay^ 
<i. ^^y^is^rttfr^^v-y^y^iis 
tztm?&%<gm#Mmi. *wmaM&t 

tt. ftAflaWOfe* v l> 3 ygfljgs 1 0 (c «k *)M< 
[0 143] ifc. !WlWb&®5fe-rSi:#«. S/'J 

3y^YUS8 1 o^«»tt-rt. TFrnn^yimaz 

[0144] aHatHfctJV^Ttt. bJBjSISt^ 

fcim i m<rmim<7yi%&\ l zimLx i ig*i.Tv» 
mrtJxymxifio-mffhhvT. <mttL 

ffl&2mti&-?x?BfiaMZftoZblz%h. Z<7) 

30 ^h7LtBiP-f*«fia!*984t-«. 

[0145] £*l6*>£fc#*«Uf . ffiM SMO Sffi 

[0146] ^7<7)HSS0ll£fflfflgg-C)gjS^-S^WC 
{i. nft^Kpf-v^) 3>'*?l'7*MJy* r 

^x/PS^ ( n^xA^WR) M)3^; b^A^Pf- 
^^;Kn^^) 3yf?by*hVVt' , ?7 4 — 
pf-v^;P (nf-^^i/) 3y^MP-^n>)iiH 
40 « (p-7x/1^1S) ^cDny^^hSEAi:^'?. ^8^) 
HtfetflTfcL 3^?h7tf'JV/77^nf^* 

3>'^^haA7*hyy^77^^p'7x/p 

1IW ( n«7x;l^|«) 3^? hftA^P^^^ ( n 
f-^*;U) 3 ^ hftA7t h'JV/77 •<-n')i 

»7^as««4. 7*Mfv^77-iig*ni5] 

iWrv>ftb 0 C3 y ? ^ hHIPie* 1 1 H# < =5ti . 

[oi47]^rsnife0!i (HJ60U3) coaitc. « 

50 flffiMOSfiBSS-^jjg-rs^ztJV^T. V-*/Kl/ 
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4 y&K?X? toy?? hi£K?X ? iHmtZISiS 

?y i -xmff-®'j?%<%&. ay 9 9 

WXtm?* V V Vfy? 4 -XUt V-X/ H M 

o . v-x/yua ymmfiyx-vz&iz^x a t 
[oi48] (mtm9)*mmTit. mmsizn 

^ma4*y*&AL. ayrfhUMMw^^ffla 

[0149]H15(a)~(f)tt. 

[0150] t-f. SI 5 (a) iZ^rtXoiZ. 012 

(a) tmwuz. aiv^x;i^JS9oi*^jss#i3t¥ 
av^x/H»£9 0 2. mmmtttm 

it903. 7-f-A<FiWUMW9 04, fc»*U L 

z^mmmvtcfrv^m xymxmtft^t:®. y 

-hK-fUS905. y-hW&90S. y-MBHMfc 
lg9 0 7£jg»<0:tfffiT'JBj£rS. *S£fl5WTfcL j£» 
^x/MHKSKIi. 5xl0 16 ~ixl0 17 /cm3t 
mfeLX&t). av^i/MWBi. I~2xi0"/c 
m 3 t;:t&gU toa&fcL 300~700nmti^ 

>»«hl ixio*«/cm»jsu:«aarc an§^5 

0-7 0 ttmfcRjei/CVA* -^-MMBRttv -< 
3nm-Cj>>9. ^H», WtOki'V zyBX 
9{-«>XKIi. lxi0»/cm«J2U:fcttei/n* 
S. *gS3H4Htfi§J§9 0 3Jiav»>x;HI«9 

o2tjfLT-Hj-ai<^rs^3& i s>o. a»o»v*> 

LT&9. SS*?#g£fliii9 0 3<7>8E$fcL 1-2// 
mfcSJELTHS. L,*»U Ztlhmm^ S><tX 

hmmmiz&ux . awtrav * o -r ntc 

yitX9WmizSi*)$&bZ>l><r)Xbh. 

y-HSO. 18jumlC^5£LTVv&„ & 

t>. 8»*x;MHK9 0 1 b . y-VFW 
<Bflff±fcttHSl/0*Srv>) fc. y-htti9 0 6 

wx-bh. 

[0 1511&C. 015 (b) {Cjjrfi-JK. 7*h 
P^'Xh909S-VX^i:LT, y*- HSffiCDjftSOfg 

wzav^x^ffiti9 o 2&x-wt&3y?? yil9 o 

9*RIEfcJ:0JBftt*. 3V?? b*<y+y?l££ 
0. xyn^SKSffi (Sv^x;P®«90 2) 
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isatoy- mmuucb as Lfeaprcx y^y^mi 
u y-Mwui9 0 5*7viteiwafcL<tt, SKb 

[0152] acic, 015 (c) iZ^fXolfZ. +9V 

i 0T^^'y^X4 , 'C2 0 nm~5 0 nmc7)&gS:itg 
L£) . 

[0153] mz. 015(d) tsat X at. 6 O O 
10 TC~7 0 0'C<9KfflT^#ffl§l'K 10~2 0#*ig 

^i«sacws»i*m\ Jbief-?y&JS9 1 ot 
s/yn^fcRjBStff-^v^'jiM HK9 i i£^j£r 

[0154J&K. 015 (e) fcqftJSfc. 7*h 
U ! JXh9 1 2Xi&k~?X?*m&L^y99\- : {L9 0 

9%&M*ym&ftu (Tmmmxiz. mw** 

xlO l5 /"cm2«oaA*T. JnamE5~10keV 
^x^;^-TaALTti 0 . J»V^xA«9 0 2*^' 
20 nS¥#*cr>^i s Wf3t>fr 1-5X1 0 15 /cm 
2 <T)^kMXMS.W£. 1 0—3 0 k e v«t*A^r— *C 
SALfc) . av^x^H8«9 0 2k^««SlVv> 
x/U««9 0 2 i "9 t>?US^«V^9 1 3 

[015 5] 7*Y\'i?XY9\2 {4*y&X-?X 
9)f3y*9 N7L9 0 9 iL<mW,t. &M^hMXU 
i-~Jyft (!E^d) Jt'ft7=r V\s : JxY9 1 2^3> 

- . ^K?L9-0 9-fc«LTlS»!*jMI***.-i^fc*y- 
-h«g<0-a5tSv^x;l^^9 0 2fcRWI2:% 

30 «J:d«7tHMm^«^X>. **y-bm®9 0 

•>x;l^JS9 0 2 fci£g«ST&-5*:tf>. 

K«v^mmzhXh-bK y-hv&>3>99h 
i±. aw^x*««9 0 2fcraMask 5 Sr»). ssy- 

[0156]ifc£. 015 <f) tC^fiat. 7th 

vvx v 9 1 2 1 . xmsBafrnfoLtt? y&mm: 

40 ^WWtc^iL. 8 0 OX:— 10 0 0TX>SHT9££ 
H^4». 10~2 0#^com2^)lia[MW!SiS:ff 
V\ JJES^y-t-f HIS 9 1 1 *filSn?SrC 5 4«S&«BI 
k i: t fcJJBn ^ ha5fc:aA$ii^^ 

T&S5feSiE&^Mfl:L^^y^JSffi9 1 OtrJ: 0B5 

50 <\ri:a j ai*&*:«>. t»«>^*v\ 



(20) 



#ii§¥10-22462 



37 

[0157] <n&0!io) utfk. miemmn 

&^mm<7mmzmm-z>. mien. *mtm 
commit. 017(4. *(mm®mmv$>&. mi 

6(4. A*INtf>«<iW<^fc:j£gl/C. iU^jOUTW 
W&S. 10 

[0l58]@16K^3iU>idfc:. *mim&io 

01£J4. M^nVx>Ummi0 0 2Alffi^p'>x>U 
®&1 0 0 34Hlt^; in^SV^x/I^iSC 

f±. m^p*>*)\^mi oo6&tfgun^ 

x;l^i^l0 0 7*^»t^TV^. H16T«. -ifl 
tf>ffi*tM&fc*>6 MO S3? h 5 > ?W*2tlT V>4 

[015 9]^P»>x;l/®l£l0 0 6t(4. nfA-^ 

x/tf)Si0 0 7l:ll pf+*;H<OMOSSh7>' 

[016 0] nf r *;H«MO SI h 7 Vi/'X^f f 

(4. av 1 p v iifi>m® 1006 ?)±ira»j£3 tut 
irfm 1 0 1 3 1 , y-x/ f w >mwsi(3Bi£$tL 

fcf-r ^/WlisS-htJBjS^fifc^- bi&m 10 0 8 

fc ^ hieiHg 1 0 0 8JifcjaSS*lfc.nS^h* 

&10 0 9fc£#H.Tl*S. nM^-h«Sl009 

(4. a^P*xrt4»*i o 0 6lzwmiztm%tix^ 30 
s. 

[016 1] P^-A'^MOMOSSh^y^^Si 1 
(4. »v*n*x*«Kl 0 0 7<?)±iB3ff#£J&j£$ft*: 
pfiV-VHHy|Wl0 16i:. p£5i0ffiL& 
1 0 1 4 i: . V-X/ H W >4WB8lk3Rft$tL 
fe^A-^HS^htm^^y- hJfeHK 10 0 8 

t . y- htmm 1 o o 8±.tz&f8.2tit:pmy- hs 

*10 10i:fc«;lTV**. pS7-'-bmfiil 0 0 9 

(4. s^n^x/mm o ouznsmizmtztix^ 

h. 40 
[016 2]M*tOh7^> ? X^KiiJV^Tt>. ^-Ml 
Si 0 0 9&tf 1 0 1 OOlMlZit. mtoS&MSsW 
A KHS 10 1 2tfBf8.ZtlXt5 r ). y—hm&i 0 09 

mi o i ocoiiiiBtca. mmmm w 

X^-m 101 lffjmZtiX^l. 
[016 3]&i>. 5IOaiLS^®^1013a^lO 
14(4. »*+*;W»«WiL3r* J 'S>. h^v-'x* 

(4. m tii. 2 0 n m~7 0 n mggT'S. 0 . 

mt. lXl0 1!, /cm3-lX10 J »/cm3^iirt 50 
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[0164] a x^mm^ma. wEH 
mi2iz^xmtyLtzpmizmf&. m^^v^yv 
x9<7)®ftizmLxit. mmim2xmmLt:tis 
*)xh&. 

[0 1 65] av^P^x;^^l 0 0 6&lfg|^n'?x 

jvm&i o o 7<7)*n?ii<7)jmizit. mmmmmm 
it i o o 4 tf&i?t>tix . mmm<v*imm® 
(y<->\, mm ) tut. y i -)v mmmm® 1 

0 0 5iffif&ZtlX^&. 

[0166 3 ai6tr{i*$^-rvv5rv^ win. - 

O^a^n^x^iil 00 2rtC(4. fiitoa^P? 
x/^Sig 10 0 6 tfBi&ZtmZ .' 8U*p VxJimSi 1 
0 0 6<9&*(4. ffi<^SV^P»>x;^«10 0 6*»4>€ 

mwfctfiiSfts&stf&stf. aiv^n^x/i^^io 

SS^^-^tf it 1 0 04(4. avv>xA«KJ:0 
t>aK^j£S*rO^#. SI^'7x;^^<7)TSg<tO(4 

[0167] _kfeffl«MT^ tS7?LlV^h7y 

ioi68^m^mtz^hztiza^m^.it. 

^H^)MOSih7>y^^ff. &6^(4. Pf-A- 
*;HOM O sm h 7 yy'x^ff^nA>toot . 
PNfg£IH;fr|6l«B&&»\ St5S^^(t5-i:-C&S. i 
^J^<7) r PN&£H}j[S«b£j i:(4. S^>>x;Hi^ 

SDh.s«gg3t'(rc(4^<. aEu«7x^^<7)M*>frx(c 

J;-9T(4. av^x;l^«fc^v^x;l^i:^{c^ 

[0169] 017^#8St^^>. 
[0170] X9 W«-f A* I NOl/^ 

(4. High (mSSBEVDD^/l/) ^^(4Low <G 

^-7(PNPTrK PNPTr2, PNPTr 

3) . ttiitNi-t*)i>m(r>Mosmh i 7y : Jx?m<7) 

Wfmt—y (NPNTr l v NPNTr 2. NP 
NT r 3 ) ^^<?>*^*W*y«Si:^0. S£ 

jjwmitmtimvh. 

[o 1 7 1 1 it:. m^^f^mmcrmmzmLxit. 
mm2<Dmiz3mLt:ti5 t ). a^n^x/i^gts* 

GND, SV^p^x/I^^Vdd («SBE) (C@£L 

-5 b^yX^HJOSl h ? yisxt 5-|»(tS*|6] 
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[0172] &pVxMmtm'>ni>xA>mAbaa 

HSfiL 09itf 1/2Vdd («gcBE?>¥#) e-rs 
@5g L . an> » p *7 x/Hgi&D«ft£ G N D 10 

[0173] z(?>ig&. m&m-emiLtiZdiz. s 

^>S*>fiK-7 PNPTr3'. NPNTr3# J H7>'>'' 
ffiT$-frSKJ4. WitT <-X(g2 0 0 nmELL££ 

h£o\zmw*)\>mm:U< : BfSLL. ^.-x^mm 20 

>Vcm«iaTft:-«urJ:v\ 
[0174] (HSfiMl 1 ) ffigaj: a fc. »^x^ 

mmnmmzmix. 11110120*1 (ccru^s 

g|V^n»>x;Hi«Omfi[^GNDU'^l/tC@^L. 
SH^P^x;l^?>mft£VDD (€StSE) wwcH 
5£Lfc*§£\ hyyz/XftfMOSmh 

091 OGflMacfcfttf. Sv^P^x^^aiv^n^x 



[0175] *m$mm. &mw*>um®(mwm 

P?x/Mt&fc^n?x/MB$^*I#tc. »fcv>x 

[017 6]m82M*@19£#J&t/5:#<5>. #IUS 
mwmtt. 01814. *£iH«afliai0lniiB« 0 
1 9 tt. **T*>l5iHBrcas. 

[0 177] i^"C. 110 1¥Sft£K. 11025E 40 
fca5l»»P*x*«HL 1 lOSsgtS^n^x/HgJS. 

1 10 68» P*xJl4WL 1107jaEW>x*« 

«U 0 ta< . av^x^flWJ: o t^v^ss^^si 

*8j§. 11087 *-;H«**#IIBWL 1 1 0 9^v> 
p^iMHL 1 1 lOS^n^x/l^L 1 1 1 iy 
-M«UH. 1112nfiy-b«B. 1113pSy 

—mis, 1 1 1 4y-hmsesm~ 1 1 1 smm^ 

gBS'UlM KB. 1116 nS3B»)HiL«£. 111 50 
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7pffi»oasU8^. lllSDiy-VPM^i 

*l 1 1 i9piy-VKW yffl^cAs. 

x/l/B««fc 0 {>K£8vi9x;l4Wt0WKii 1 x l o 16 

-lXlO'Vcm^tfeO. &£I4. 5*nnJ0Ltfc3R 
€Lfc. ^V^x;l^lSoa!§(4. 2~4^mTftO. 

[ 0 1 7 8 ] *ggJfcM(c iWf » 01 8i5XX/mi 9 fc: 

urn o»i^v^x^»a^PNt^i»snftiWR 

[0179] (HiSMl2)*|liS09T{4. HJS091 

o. 1 1<7>*-( vi-yrmttmvux-vim&m 
wn. Mosmhjyisxtttxmftze&m&n 

MOSS h 7>- i^'x^to L£ ^mW±<7>£j£M\<rMlz 
[0180] 4«0flS«JH«SS*£#£fc*&^ ffiSB 

fcft. fflS^CMOSTtt. xfyrt-iV—fU.* 

[0181] LfrLZtfb. ^tt£ff*ffitt£¥*flc 

§£STfcL MO h 5 y$?X9Bft*>*7VBib'*t 
X-7 h ? yfxir&ftoWSit *mLLHXS£.£r> 

X . xf vjM m /H^.7.K?yyX . > 

x?&ww$li ^-xmsnzmsxh*) . PNg 

t>. NPNtKttPNP^^^^tON^tHi: 
*5^«>. NPNfcL<«PNP<Ofc'^4>*HDM' 

-f («M^*Sv^i«iPNa^«6ri« 

o ss h 7 y : Jx?&co*?msizmm< ms. lx 

[0182] i<Ofc». *ISBt:«5^^a-CI4. 

stcttustT. im^^u^ip^immtuKfViz 
i. 

[0183] MOSSh^y^'X^^msgSr^*^^ 

afea»t*fca4. MosMh^y^'x^co^ti^ 

Ej (4. fflifflTtt^-Mil OjumCO^CHl^^ yfg 
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[0 184] 02 0<r)??7 Kti, A>f^-^€S[ (H 
JS012. 10. 1 l£iSttSTr30A'>f #-?«$£) 

JI(Vg) -H^y«S(lD)#tt^^tt2^!Bc0ia 

[oi85] zzx. ^-zm$umwx/m®) t 
y-bmmtiftmztix^ztiif>. y-hm&t<- 

7$-e*flii.Tv^^to. -e^iiWii^iTfcs. c 

[0186] MOSMh^y^^cO^^mgKi. y- 

[0187]H»g!Il-Ct,iSBBLTV^^ *H&0jl 
0. 1 ( h7^'X^f) fcffirlSm 

awis) am**, cio^t. smw^i. pn 

ifcjWffiL^ ffig«E* J 0.3V~0.6Vfc^OT 
[0188] ffll-TS . *-XWBt* m®^E£T 

ys^Sto^ym&^s. Jj&ty^gtf&s*) 

4#-?fiWK-*Wte»l*LfcWI> #1 0->«A 
5T>«a0.2~0.2 5mA(NMO 
Sh 0. 1— 0. 13mA(PMOS)£!|3KLTfc9. 
JtjWt±S>LSV«EfcL 0.18VT&S. 
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[ 0 1 8 9 ] 4fc. WWfcJ oTfif&b 

0t3» (psec) Tfcofc. 
[ 0 1 9 0 ] y-HWUWi3 am. V-*/F 

m y^i&o^iflfei&gti; ixi o"/c m»ajt, y 

-VFM yfg^fi^aHStiO. 1 /zm(NMOStf) 
i§£)*»£0. 1 5/im(PMOS(^). 9V»>xJHH 
J£<^*8fc?§Jgtt9 X 1 0 16 /c m3. -ecDg^SESti 
0.8-1. 0 /in. 1.5~2jum. R 

io vwx/i^««o^E!feiiS{±4 x i o i6 /c m 3, y- 

MB±0.15jtmi:US. U\^n*73.)\&m> 
€&£Vdd. 8^p^x/i^#4>mfi£GNDfc:|I5£L 

[019 1] (nss0ii3) shots, 9x\i.y-v 

LTlExBLfc. 9OKgIg£3gft0ll 

0. i lofwtss^fcsffl-r mmmsam 
xm&tzwiw Ltix o y-x/ k m yaxvx 

hSEA-ex? £ . 

20 [0192] 021 (a) fcjtf (b) tt. #HSS0«<?) 

[0193] ccoaAvx^iipgwi. mwmzti 

tM ( F-**-*l8fta*.««l 3 0 5&£VT?-t7 
3 0 6) fc»BL"0>*. ZZX\ 

1 3 o n±7 i-juvmsmm. 1 3 0 2{±fgs^^ 
* . ttfmm. 130 3tt^i>wifc«r**isft^y.3-... 
1 3 0 A\mw*)i®mb y- vmk^mkth 

30 )t«>c7)3y^^MLTfcS. 

[0 1 94] 021 (a) <7)mX-?X7t££tlt£. Pf- 

-x/YVA >&ARVy-hmW^7)i£kil'i<r>v 

1. tfe. mmiz. 021 (b) <7)m,~?x?iz£ii 

[0195] zn&oKiM&T. mmm8. 9<7m&j 
mx-mm.MosffimzB&t&i*&. 02 1 (a) a 

[0196] zz.x\ msm8. 9tm%h<Mt. y- 

^t^fc:w*>iis£fc-c&5. infers. 9T{±. y 

50 -h^c^p^H-try^t-Cfc^TSitTV^CIi: 
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mmtixm&Lxwz. 

[0197] v-x/ h m yffl$u?>±m. #x/y- h 
sg<o±Hii. niseis. 9o*s-e. aes^wt^ 

[0198] Nft^HcoMOSSh^yy'x 
9WW-X/YVA >i£A (Pf-^^S^MOSS 

MO SSh^y^X^WOV-^/KW >1tA ( Nf- 

[0 199] LfrU Nf^^HOMOSlb^^x 
X^mW-X/YVAy&Xt. Pf-^*/PSOMO 

ssh ^ys^iloy-x/h* W y&X<nmM 

>mimmtzffbz\>*%&\t. msmizttLxmL<% 

*ym<?>8L\xnt:ytlzfto1jW£\\ Ml 

tf. n^^vm^osmvyy^x^m^v—x/ 

v») ii. WmZ&AL. (0«;cff. 8 5 or. 

3 0#gg) £fT-o£®. ^oysaAU, iUnr-- 
jM0!;c.tf« 1000*C. 2 0f£gg) £fr£tiM:i\ 
. .[ 0 2-0 0 ] • mum 1 4J4WW!.W*t.. ^-KWi- 

<i. 022 (a) &lMb) iZ7FtX?tZ%Z. 022 
(a) liNf-**;l^MOSSh5>i^O*§£. 

022 (b) liPi-rfrumftMosmhyy^x??* 
[0201] Hss^iiiofc. mw*)uffl&tv- 
oist. PNg^*^$fis. ztit><7)PNm&#m 

Jjfoiz/VTXiSti&imt&^bZ . HfifeflllKo 
v vci&ipi LtioC. P Ng-&{C«fri6l«g£^'gai5 . 
dftSrBKfcfcfcfci. *x/l^8^Sfi*n:7WMvtf 
^Va/-wMc»LT0. l~0.3Vgg{K^«fii:&l> 

jot. nMn&zmszt&ztimi (usswi 

smSiSEti, 0.6VOTg£i:&&. 
[0202] *Hi60Tm. ®SSEKSOI8£^tS.r 

t^Kmi-humizmLxwrnth. 022 ( C >& 

nf-^^h5yvX^Trn2&tfpf-v* 
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h. 

[0203] ZZ\X\ b7^xnrn2^-M 
GNDSrfflltUVspwel liiAx+Vthni 

£@st*uf . y- hm& ( v G ) 0 1 

SSV^x/l^fctt. fe*;Vspwe 1 1bax*-C 

[0 2 04] h7^^Tr P 2^ * 

O^— GND£gifN;LTVsnwe 1 1 
10 «iN + Vth P 2{CH^ttHf. y-hm®. (Vg) #V»<£ 
fcfr^dfci. aftv^xJMBWfcli, t^Vsnwe 1 
1 din + Vth P 2 *T'L*»mEEI±9^T$il^\ 
[0205] h^y^X^TmlRX/TrpKOy- 

hnmvmmzm- sa^p ^x/pwoma < v s P 

we 1 1 ) Stf^n^x/l^igO^a ( Vs nwe 1 
1 ) OK&S-02 3 ( a ) ( b ) {C*t. 
[02 06] d-If. Vspwe 1 1hax(±SV>p^x 
;^Jgt9J°TSftl>&*Sfi. Vsnwe 1 lnmim 
\,^nVx)l>$mt,ZW*IZtl&&'bm&. VthD2liTrn 
20 2tf)L£U€€ff. Vtnp2{iTrp2<OL^V^ffi«E-C 

[0207] Jlttf^&ffi-eiffifH-S . h ^ y 

rp20V-XS«c7)«fi*J3V <7)&f. m 

^r|plU-^$rfCPx.63tto. Vspwe 1 1hai[£0.6 
V. Vsnwe 1 1 rmi£2 .4Vfc^^rSi;-?-£. Z 
C0m&. ffilii. Y^yi/XfTr n2c7)U#V^«E 

. **0, 4 V. by yiSXPX r P 2£>L# VtfnS**-"-- 

0.4VC&6=5r£lf. h7V^Tr n2<0^*-h 
30 mESrlV. byyi?X?Trr>2<7)y-bmEi&2V 

[0 2 08] &±C0-miZi~>X. «aBKE^<^(= 
g£LJ: d av^x;Hi^<0«fi[«0g7cM 

fi) z&Mizwmt&zb^&t**). mm&crm 

[0209] <.mffli5)3mmi4X'te. ts&w 
x-ymmmx't hK&bi$\.^&<mm®mzm 
lx. mMnj±izfflmzmizzt%<fm-tz>m;iz 

^XWfflLtZ. 02 4&W : 02 5$-#KL : ^*^. S 

40 ±fVx-yVyyi?xf*%&Lft^<nmm\izm 
Lxwmth. 024atx02 5j±. 
^mLt:^(ommmm * ix . 

[02 10] 02414. nf-^^h^^^'X^aVn 
Sr^L. 02 5«. pft^b7^Wpnp 

a^->f J: ^x*mmmm&2tiz>m&£* 

[02 11] NMOS2Rt/"PNOS2<7)a9Ui. HS6 
g!14OTrnl ( n^-v^h^y^'X^ ) tL< 
50 ii. Trpl (p^^b^V^'X^) ttffCfcS 
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[ 0 2 1 2 ] .1 J: 3 £m±>U hjy&Xf* 
$m?% %i*r£Th Z N M O S 2 & 

IfPNOS 2<Z>y- hSECJ: S)t 
ft. HMU2f:il:^th^e*g*Wi:V^f«^* 5 & 

[0213] (mmi6) mmii. istcfcivc 

-MEfi) #>'H i ghmMTA?>JUtfMb%:-ot: 

cStfgyiMtts £ ftssfl i4.i 5-m»¥&£B# 

[0214] 2^®5feM-Cti. A*fi#H i g h^Low 
iL<«Low^Hi ghfc^Wrfc^fcifcJjffi^L 
ow— H i gh&L<tJH i gh^LowtC^t$-££ 

•CUSWufir^ <PN&£Jifi#|io^TX$*t&W AUK 

[O2 15]02 6£5rf,J:5fc:. Xtt0Il££ftSM 
O sm h y>¥x? (^HKNctsii^NMO S 1 fc-*- 

S)tf>y-M^£. NMOSli;aM7*tf)fS2<7)M 

o sa h 5 >s^x * <*mmtzt5 ut n m o s 2 t -r 

S)tf)y-X&tfKH >m&ftLX. NM0S1«9 
iJftv^xJUIHfciSWU ±SNMOS2<oy*-hmfii 

&.n mo s 1 <r> j? w y taawtitt ... *a«aEfcfc#- 

[02 1 6] H2 7l:*tJ:5ic. Pf-+^T<>^< 
HfC. HSS^ltfc^SMOSMh5y^'x^(^| 
M^ctiV^TPMOSl t-TS)<?)y-h«SSr. PM 
OS 1 tm?47<n&2<nMOSm\*7> : JX9Vm 

»i(ctjurPMos2t-rs)oy-xfg«. kw 

£PMOS2C9^-h®6£. pmos i«oh*wy« 
*p Ng^JiMmgsa^x* tt®-ci±sEh.* 
[02 17] n+v^vy-JViSXfZmtLX. 

unlaws . we®;- h g ( nmo s 1 ^ 

fiTftOA^JSfi) WLoviWfeX'X*»Wm\Zb 
Sfc-fS. £*>i:&y— FD (NMOSl«HW>f 
fiTfcOm^Sfi) Ji. H i gh^TAS^ft. NM 

os2ii. *>vmv$>*). y-Hsp (Sv^x;l/« 

T^SJttf). y-Hsp(Low)-7-KS(Low)0 
H^CL /-Ksp(Low)-y-KD(Hi gh)$m 
A-fTX, y-Ksp(Low)-/-KVDnwe 1 1 



(Lowjfcfcli. High)^Hmfi. 4*14. ®AM7 

xtfSfc&D. PN#£Jiram^±^£v\ 

T. y-PGRowKH i ght»5SW^ 

i ghfc^bofclOiy-KDii. High« 
BT$>&frt>. NMOS2it*y<7)ttT't>Z>. %Z 

y-h'spcomfi**. y-HGRowHHig 
h^^ttStCOitTl^tiptCLow^H i ghl: 

^•ffcf-s. y-KGSt/y-Ksp3&q^tJ:3(cLow 
10 i ght^^trs^ft. nmos i<oiwm. m 
mmit mmomiEt & o . y- YG<rmmzmr>x? 

4i-$.v?tzLZ^mir£fctZ. ZZX\ NMOSl 
Wft&Sft. y-KD<om&#&mfcLow{;:ifr-3 

<. y-KDO€fi* { NIV10S2<7)L^V^«EEmT{: 

yfvmt**). y-FsptzMLxmffinm&mtm 
mzti mmtz^ NMos2^7i^tiM 

^m^liS^iS) . y-Ksp*f7n-f^/«SJ: 
SofcfHaMi. y-KS (igift) . C*fLTy-Ks P 
omfifc^ *fS< .NMOSl fcJM-iSR/'W 

mittmz. y-h*s (sao . y— hd tu 

W) . &t/gHV^x;I^« (Vdn-ell^'SffiO^-) iZ 

*iixyv-7- 4 vyimns- y s vumnnm r 
x^ft. i^f^gfc t i, \zj- Hsp <o«?^m^ £ 

— ftttV y~-H ap^tfiliv-Low ( GND ) f Ki5#^ 
<. 

30 [0218]o*0A* (y-FG)*>\ HighTX 

^>5i:t>PN^IESrini«c£(i. ^fL^<*S. 
[0219] t^. y-FG^tmowKHig 
h££;bSfc£. y-Ksp(^g^Sfi[li. NMOS 2 
<7)L#^®mE^Vthn2. y-h*D(7)«fi[&VDt L 
fcfc^iC. VD-Vthn2^5rS. ->4 0. Vthn2W 

usa^T-y- h s P <og*«<ai2«&£-rs . 
[0220] p^^art>^<ptiwjsarfts 

40 [022 1] (H66^17)Hifefi?«16Ttt. 5tt/<-f 
LT. mSSEt*OIS^tl.ii:^<ffiffl-r Soffit 
«c7>aE$*^y-x/ K W y^^)S$5-?I^Jtfi) 

2 8ftl^02 9t^S. 
50 [0222] 028Tt±. nf^*^h5>'y^ > & 
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i^npni^^rieiuv^. 029-m. p [0228] (Hsaai 9) nss0114~17Ttt.il 

I/O**. NMOS2&tfPNOS2tf)&S!lti. HI60J ftStf. X?y^Mft@r<9PNif£IB#|5j^£^ 



[ 0 2 2 3 ] CIO «k d teg£A-f ^-5h7^ » ±Mimi&. ffi^TJi^ < , M O SS h 5 V *J 

nmx^^xtx^ y/uiarci'-xwxim x^mym^izwrn^^^iii^tiz^i. 

m&x&z?*. (m&u*. NMos2&tfPNos mtzmtmi 6. 1 7X'it. pw&smfowsi w 

osmhyy^x^ffyu^m^mm-tzb^m^i 10 AXHighmx-x?ywimiz%:->t:me>NNio 

[0224] *H*60»£b7l'M yif^y^^W^X >X>f Ut^^o^coPNOSraT^^sE^'Sfl^ 

TomSitBlE (Hlttfci. («v^x/HB$ ttSfc*. ffitm^Jlitlzteft^XWZ^. 

-X«fif:*gteBEora^{i. VB=VD-Vth2; V [0 2 2 9 ] 03 0-03 312. HSSW1 4~1 7?>m 

B : 7- h' s P i L < li/- K S n W-Xlfi, V ^£ffl^^j£Utfc#<»&0-e&S„ ®«<r>Yy 

D:y-h'DT<oai*mfi. Vth 2 :NMOS2t,L<l2 y^X^i&fftWLTti. Htfe0« 1 4-1 7XWRL 

^yvX^^mgl^flarf^CTLTSilWfc^O . t' 20 [0230] H560U 4 , 1 5<93i7£-fflffiiMfc:U:*§ 

h a xtfy >- r;MS£fcLt*>mjgsffi ( f^ji. 3\ utew i o offlfflm^xM Lxmms^wm 

<-xm&t%t>*>. awx/wtwowt) tv-x *i<-rc:i:*^igfc^5. l*>u its&m otmm 

/vva ymmt(Dm<7)m^>m^m^/ub-( y# mbh. o „ PNg-^^nfijm^. 

7-yis*>wj±k%&£ o%vm&) x-mitim Jtsc: t-cfcs. x^w^weAatwi* High 

^M^-5€c&& J SiEWi:'5rS. ^-f (m^mE) tL«i. Low (GND) fcfflje$*iT 

SEWfc^-5^frT<tffl-rstc«. miVxMIWa* iJO. P^^^S^MOSffih^y^X^fflHO^^* 

fiT*I.Vdn.eii(02 8)^^{2Vdp B <,ii(02 9) £ (03 KCfcttS. PNPTrl. PNPT 

• Vdo.eiuGN D„ . V4„.iifV« — r-2.< . PNPT r.3.)...i,L<ll..Nf.*^HWMO 

(oiO^^«>x;i^^NPN3&ifPNP s£h7Vs£*?H03F£''<4il?-? (03 lfciitt 

3 <DX LTffid) . 30 NPNTrl. NPNTr2. NPNTr3)© 

[0225] t#>h t . fiSii«£Effl!I-ett. i£« £ *> 4>*— *^-fDN«Si: £S . CI 

JE-C©H&7J^M osih? y =Jx? 1 £ 0 . atg^iE 4 tf-^msSaWi^ltS . . ^N'-f 

EfflTCtt. X?y>VW&T'<--XWfii<7>ffitv£\vV PN&£J8W|p!BbE («VV7 X 

[02 2 6] (11*60118) HJSM14~17-C{2. H JiSv^x/MS^i:^[StgEh.SPNg^)i*[BimS£) 

fttvxfysuwmi'vpmsmfimfiizwm-t 4#-9*>tt*«sMv5<u ^vvrmff^-x 

maiz£^x$mxz&ztzmm®&zm^xmwL ®xz&) mz. mwxiimmz. 

ti. 40 x/vmrnmimMtz,. totx. au??wsi=^ 

[02271022 (c)ONMOSU 022 (d) -X«cS= P N^mU^^t ^rS^OTT. HSfe 

OPMOSl. mi 5-10<ONMOS 1. 02 5OP 0*1 2T*L^J: ^{C. h^yx'X^^ymgfc&JPN 

MOS1, 02 6CONMOS1. 02 7OPMOS1. «^IK*rifiimS£i:^U < =SrS i 0 tMOSSb^^'X 

028ONMOS1. 02 9OPMOS imoffl&l*. ^CDL^^fiSEtr^ttHf i^. 

HS601 1 „ 2T*U^«^rX>f x^V^^ <OlSifCA [0231] HSt0!ll 6 . 1 7^)^^ffl*iStcL^ 

ot. imtzm^xt^ffliimMi-mii. mm30> ^ msmi6. 1 7xw%Lt:±o£x?yjuttm 

m%mwttmmTttmztix^zztim£U\ ± xmL^x-?^ *7t%h (xfysmmc* 

mmttfmm.zBf&thztizx'o. vyyvxte) -^i7o-^^y^)„ m^P^^mmt 

50 R&ittSfctf>fc{2. g|!^P'7x;l^«i:a!VMi'7xyl^ 
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Kit. aEV^n^x/PS^VDD. Sl^p^x/l^l^G 

tl£o£m±Jm:—yPNPTr 3. NPNTr3# 

U (SSV^xrt^gSraK L : ^-Xg2 0 
OnmfcLt) . a-^.-X©g2rgf< (SW>x/MB$ 
j^g : 2 X 1 0 17 /c m3jy.T) LT^A-f h 

7 yisxrmftZMo smhy vvx?<rmve£R tx 
[ o 2 3 2 ] ait:, ^x;HB«wsffiasLT . & 

l^n»>x/l^l£5-GND. aEV-»p«>x;USSSrVDD 
SHE) fc@SELfcS^ 5S««2*>illlciS«W:fc 
fcO. MOSfih^ys^WtLTtt, 
yhy ^y'X^^MOSI h *lfiW-*#|tWc 

i^£*#>»e&s#. «v*p*x*«*i:aEv*ii 

sc: gum ion*, mt^rnsfi 

m2 o „ 2 l^mssai^fiiiit-rs^sv^ 

[0233] (H560I2O) HSfeP|19{Ci3^-C. HJfi 

091 6. 1 70»U#-5 hyyzsxfizmwwzmi 

mFFtLXxm~?h%&. »V^n>>*WB(tGND. 
«ft*P*x;mw*VDD (WREE) £@jrr*ttf«fc^ 
ifcfcWJBLfc. 0*0. NPNTr 3W^^-5h 
-.?>5£*^*«W»5tx-/l'«K ( nI)-SX$.7^fc U- 

x^^asv^xyHB* ( PM) £x$ ^tUx*7 

ai^x/MI^£#?StS#ga**>S. o 
U nS£oaiv^x;l^^{ipS^)|gfcaEv^x;Hi« 

rtfc. psoai^^x^sti. nsoietgiv^x^ 

iStsSrtfci^JfcU &vv? x ,Hgi£fcMfcS^x>HiM 
*H*fifcr«Uf i v\ i^)«t a togfig-rs c: t tz X -> 
X. SHU»>x;HS^S^PN3ttri6lA>fTXi:^'?. H 
:fr[6lSSS±s£*v5: < &6 . 0 3 4 fc*OHIB0£^-r. 

XfyWtfffimV — NMOSl, NMOS 
2. PMOS1. PMOS2<T>*7Wi<?>MzX~>X&. 

[0 2 34] 0*0. «BWE£tA'M>'!|fT>5/* 
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mgmjj&cMosmmzx.xxv-Yw 

[0235] (HSIH21)!ii£0!2O?)NMOSli: 
PMOSl»^x;l^«5r^grr&^fc:a. Hffi 
0«llfc:re-ri»018(^1Siif:l^«^«iST. NM 
OSlfcPMOSl£jgj£tfUf W^t&tSt. 
r&W7x/Mg«(j J: 0 &SK „ r^t^v^x/HS 

io « j j: *) i>mvmftmffimxftmttni3: w 

[023 6] (HKW2 2) HO^L^idt. av^x 

>vmmzt:^Lxv-x/Yv4 >wmzwm>UT 

[02 37] iOtA'h-f yjlf^y^-vA^cSStt, 

o.9Vff^-c*s. PNg^wttrr&imasrfli 
8XW *<7)l*xr)imtLXV-x/V\s4 >mi$it 

[0238] *jotnrtt, v-^/FP-f 
- ) tfimth x 0 ztmx-***?* 1 x 1 0 1 *~ 1 
, ...... *>mxiz x .9 ... m&ttmtz s. i.^c ... s i~r*n#m.. 

30 [0239] (HSt0!l23) HJtWl4~l H 

-tzmnzmLx. hyyisxtzmfrtzztizx*) 

Sg^!19-2 0r<±. ffl«T-^« L?t fc ^ ^-^-CM 
[0240] E3 5—036 ^#ML^*^. X9>Ji 

mtt&. 

40 [0 24 11*SaiWCI4. 03 5~H3 6{c^-TJ:3 
fc. *fiHlSyD-y^ (H3 5) rfcfcl. fcL<tt. # 
e0»ro^^(7)S^# (03 6 ) CTfct. «®«BBg 

S&^n y ^ S-r fVmz't 0S^o »/ 

itxy-rmmzx-yxsgmzixh. ^i-fhztizx 

4. 

[0242] 2 4 ) *ms#rai. ?gs^-^g 

50 3g&lf7>f-;l/HKfl^Sfcav^x;l^«cr)S^t||L 
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TWlWth. 

[02431037 (a)~(d){4. :*3§S£09tf>IfS 

[0244] ZZX, 2401*gfrg«. 2402S 
^n«>xAtfW. 24 0 3aS^P?x;l/®«L 24 04 
SM^S^S. 24 0 57*-*r s lWUtW*. 24 0 
64:ty&Aftii]S. 24077*M^AK 240 
8 K-r-TOfiUjixA. 24 0 97*M^XK 24 1 
0T7*T?^mi. 24 1 iai*n*x*MJL 24 

[0245] ff. 037 (a) tC^-TidtC. 
«$24 0 1fcSiUn^x;I^24 0 2. SEUp^x 
/Mg#2403. if»S8ijS24 04. 7-r-/PK|g 
-ftJS^24 0 5$-Jg^-S. aa*n?x;l/« 
$24 0 2. &t^a!Up'>x;I^^24 0 3OaE${i. 
2~-4mgJgT'*>9. ^Wfoffimt. lX10 16 /cnv» 
~lxl01 l Vcm3Sg{;^fCV^. 

m^Htmmiz. i~~2um<?)mizBi8.Lx^&. y 

J-frVmfmmte. 2 0 0~6 0 0nmiggte&5., 
[0 24 6] 03 7 (b)&tf (c) fc^rfid 

7*M'i'*.Xr-2407. 2409£~?X7tL 
X. 'TtfyixASrfi^ H-t- 24 0 8&3lV^p'>x;I/ 
fWfcftAU T^-fe7*^ 2 4 1 Ofcat^n^xJUW* 

t*. 7itb^ : JXh2407. 2 4 0 9 ££iHaS-& 
hMXUtfmz h 0 1 1> 7 < -IV VWC&2 4 0 5 lz£ 

•5T> 7<-)v*mm24 0 5Tiz*wfa4*>tf& 

■ .£ i: *|»<:£.k*n»r«i: &t». — 

[0247] <%IZ^ 037 (d) tc^tiatc. VyJ 
7T-->V£fioZtlz£L ^^•>i*i!2 4 1 
lSt^Sv^p»>xyl^«24 12 5r»^-rS. ddT. 
^n>?x/l/*gi£2 4 1 lR&m^P f >x.Jl<m®2 4 1 
20SESt4. «S^MSiOta<. 0.5~1.0ju 
mSJST*. *OSg{4. 5X10 16 /cm3~lxl0 18 

[0248] *HJgW<7)J: 3 (cigM#S£f§ji&tf 7 >r - 

i o 2 4 9 1 fctfu *gstsw*>i8a£i8i. mmm 
®k<»m3>??hmg?>miz. 7*-/n*iwian 

*WO>S8l3I»4. 7>r^FBHl^fc4*yi£A£ 
?Hfc#>. WiLt<n. ifc, 3ilflLT*>*iiSfe0«?) 
»JHi»fch.$rv*. 3rt?£*>{4\ ^-^^gtSToav* 
* xrt^i-Si: y- h-8ftv> i/HI^3 ? bffl& 
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hx-t>&. zcoi^y < -)v mimtzx-oz. ass 

[02 5 0] (HS6CT2 5) 03 814. 

mmttfflmmmm$>&. 039 (a) {4. 03 

[O25H039 (b>(±. mmmmm^LLit 
mmz^tx^z. zeymmx-n. ¥mtm&2 5 
1 uzmm$.Ltzmzi'V3ywfflk25 1 2-eiftS: 
s#>ji*. ^mwrnn <cmp> sack vrnta* 

10 {C^U3^i§{blS2 5 1 2t»LTV»*. ¥$f*ffl£<o 

mmmztt7-ht&m2 s 0 5jwr*s*itv>*. 

[0252103 8iZ^t X 0 fc. #HSg01<D;rM^ 

ftmmxte. mmizi, u 3yigfl^g2 5 0 2*« 

SfuruSfl*. ^'J=iyKtfS2 5 0 2(4iS«9l*i&S:^ 

*fctt««)TvvSfv\ mnftffltzm&iso nyK2 5 

0 3-£!IK>&£*VOi£. ¥^ffc2 5 0 l<Ofl®tf)?Stt 
«Wfcli. 5?Vv>---MSttJg2 5 0 5jWft*3*l-0*4 

36*. *mm® (~7 4-)VYffl$i) jfcwwasv* 

7-<-;PF^kK2 5 043&>Tg^§tLTV^. Z.OX7 * 
20 -/WFIWUII2 5 04I4. g<D±£t»#£LT^S. 7 

■*-^Kiwaii2 5 0 4i4» mm3mzi.~>xm& 

tlXti *).7<-)V 2 5 0 4 cOSgSBKIi. 
Xb'-^ (bird's beak) OTBftSfl*. * 

[02 531 Z<7)t:fr^ 03 9 (a) fc^§*l.|,J:3 

*:» «fflpa5ox.y>-' (a- ) ®xmftm*wmzt>i^ 

fSli. 03 9 (b) t^$^-5J:5t:. SUP^^/ 
30 5? (B) ^^->TV^. Z<Dtlif). X /^' (B) 

[ o 2 54 1 as. ±msmm^mmmi. mint 
%^mmmz$^hY7>z;x9<Mm\zmsxb 

x-bt>. 

[02 5 51 051(4. mnnMOSWVvVi/Xtff) 

itxftmizm&iiizii&tf&z. 

40 [02561052 (a)&V(b)l4. 051C7)A- 

[02571 m&mmmx'iz. y- htmmmfc 
xmmtzftoyvmmmtzz^x. m^y^snx 

fl&yiS&lZKVtltf&t^K 05 2 (a) 14. i 
y»»T«WHIW<fcJ:->T. 053 (a) 
ftSfc^y^ (Kink) ^4tS. 

50 [ o 2 5 8 1 xmitzirtr&mwmTftfmmzmm-t 
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tUS. 05 2 (b) fc^Jdt. ffix.yiS®ttW&< 
flZXiltf. 05 3 (b) iZ7rrtXoiZ^rxW^a)V 

vimimtz*y?i3£.t%\.\ 053 (a) w 

<b) tt. Ztlftl. 052 (a) m (b)ff)by> 
: JX?\iZi5m Hl^-f Ymfrnr-YnEmP&ZyfiL 
X^h. @53<0 (a) Rt^ (b) C0^77(±. 
y-x^EEfcOV, KW^'WE&O. lVbLXMfe 

[0259] (HI6H26) 04014. HSSH3?)¥g 

mmtwm2b03b. m.^^.)vwa2eo2bu 

V^x;l#g2 6 0 10M&*7fiLfzmfflBVb&. Z 
^T. SV^i/I^S2 6 0 2c7)iiS{i. 5X10 16 ~ 

1X1 0 18 /cm3*ig-e&'). »v> x *««aBK 
{41xl0 16 ~xl0 1 7/cm3Sg£7)3ty). ^f(S# 

x/l^2 6 0 2 fc3EV^x;I^S2 6 0 1 fccOiatJg 

!feR§Jg£ 1X1 0 18 /cm3~l X 1 0 ,9 /cm3<OSS 
[0260] «V^x/P«WfcaEV^x;Hi«fc»fi»- 

fcfcajflTS*. av^x;l^ac26 0 2 

Mm 6 0 ll«Vv>x;tfl»fifcB&Ji£«U. 
[0261] (HSSW27) 041 (a) - (h) £# 

[0 2 6 2] 04 1 (a) KJkTJ:^ ¥^ffc 
«2 701lC5'!;3>*fcR27 02 <*H»C 
14. f?10~20nm) JkXfi'V 3yMttB?2 7 0 3 

<*WiWCttv J5$100~200nm) &JRk$j£ 

[02 6 3] 04 1 (b) KSti'Jfc. 
yy^97*-fttfx**y*TBHff*J8^T» insist 

R2 7 0 3&tf y 3 ySM 2 7 0 2 * §iRW£l&* 

u ?mim&2 701 <^si^^wtcsaj$-*s. 

EiiJ^isS?)lK4. *HS&0tCJ4. 0. 1-0.3 /z mi: -r 
4. 

[02 64] 04 1 (c) tZvcTZotZ. y'Jn 
ySflJS2 7 0 3^-7X^f:LT. >-»J n^S«2 7 0 



54 



l^l-/fy/t. ¥gftS8[2 7 0 1fc:}g2 7 0 5£ 
JftSLfcft. M2 7 0 5<?>rtM£IHfcffH$\fc:l Oigfl: 

fell. #1 0~5 0nmg^^'j3>|§'fbJS2 70 6 
*»2 7 0 5«W8*Lfc. 

[0265] 04 1 ( d ) IZTjktX 0 fc» £ttft 
y'j3>K2707 (*Stftfr?& 200nm~60 
OnmgKJtSLfc) *J§KU i§2 7 0 5 
'J n ^R2 7 0 Tm#>Skts. 
10 [0266] 04 1 (e) &frtXi£^ 

>'U3>'R2 7 0 7Srx.yf->'\*.y^L^ il§2 7 0 5rtO 
MzmSSkisV r?yJS2 7 0 7 * Si". 

[0267] <«C. 04 1 (f ) tz^tidiz. MS 
n (m=ffij8M®) 2 7 0 8£lft0>7 4 -)V F«K2 7 

7 0 8JS^>^U 3 ymttS&2 7 0 3 £7 *■ m; y^5 

m2 7 o 4±<^>- y n vmcM2 7 0 3 -ret 
at < . 7 ^ -;nqRflJi*JB«-*fc»®7 * b u y^ 

20 77-< -XS^fiS^t^-e-^'ytt. if 27 0 
4 eofllfc'ft b h Z b tfnmt &6 . 
[0268] ifct. 04 1 (g) fcijcfj:3tc> vStt^ 
$2 7 0 8±0>is*J 3 yg^ER2 7 0 3 SrVX? £: LT 
SttU 7^-^HlWiail27 10tJBiM-6. 
WTtt. *«» 2 0 0 n m~4 0 0 n m09IMURfr)Bttt 

^„ cim. vt»3>M^lS2 7 0 3aiiii>ilfl:$ii, 
* v ?>m{m2 7 1 1 wmztih . 

• - - [0269] ifctc, 04 l-,(h) t^5^J:o-t:-,--7 4- • 
*KI«tr8K:J:»)»*Snfc. ^yrrygfljg2 7 0 

30 3^iBW^'J 3>-||ftJS2 711 atfStxfS^JiCO^'J 
3yM^kH2 7 0 3^I^S-r5. 
[0 27 0l«HW!tJ:9. 7-f-^HKHURk«Bi 

^5S^GB^iyfrx^Aai£< immimikvmzm. 

[0271] (HJS0S28) 042 (a)~(e) $•# 
40 RL^4>. 4MtcJ:«fl^litlBB»A33^)flK> 
SBttttWWi. 

[0272] 042 (a) tc^fioc mm 

2 7<r>W,2 70 ( e ) <0Ig4-CH«O^ffiT^B^ 
S. ^^T\ 2 80U4¥^«cfflS. 280 2I4^U3 
^KftJi. 28 0 314^'.; 3^408. 28 04{4^M 
ftmm. 280 5J4«. 28 0 6!4>-y3yl!^R. 
2 80 7 U&lSAs' U =i >K5r* LX ^4 . 
[0 27 3] <^fc:. 04 2 (b) fc^tidtv-yriy 
M^fcil2 8 08^*W-4. ^USCT-C(4. »l~5n 
50 m<7)RJ15-ttaL^„ 
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[0274]#fc. 042 (c) fc^tJ:3£, SttS nTC^ 1 ?. *S2G$l±. 1 tfm"C»j*Ufcfc*rca4. 
ig(*^fi!c®&) 28 0 9J#^7 4-/I^IBig28 [ 0 2 8 2 ] S2 74>||&fcP!l£SfflU:*§£. 7-r-;P 
1 0{c7 4-/H<Kfl2g£Sa£-r£*:tf>tc. Stt®«2 ^ISS^y nylgtfgasLTV^ 

8 0 9«^vU3>'^ftlS2 8 0 8aiX2 80 3&7 fc«>. &b&SsV3y±0>i'»3>m(kMmb'aB< 

<7)i:#»S^gHfjS2804±fiO>'i;3yMftlg280 =5:5. L*>L. :*3IS&flltC#U 1^2 7^HiS0ST(iI 

8 £?8ffi#g|f§j§ 2 8 0 4±fc. Ht^-r J: d g*WC&& . 

BOtr*i£ML't&0>ififk\\ [0283] (HSfe0!2 9 ) 04 7 ( a) ~ ( f ) l±. 

[0275] iKt. 042 (d) fc^-J^K. ?SttS *%H®iB££32. 35, 3 6 tfcttSSS^IifiBi 

«2809±O^'Jr7yM<tK2803. 2808£-? 10 i7 4WPFgKl^^fc:Bft&IliJIBM"C& 

xrtLxmiti. 7<-*fimur2 8i ls-jgj^r s. 

S. *«;2 0 0nm~4 0 0nm^)igftJS [ 0 2 84 ] H&S092 7, 28fci5WC. igflfc^lSJI. 

fcJttfi US. i^'J3 >Wm2 8 0 8tt#ft£ v 1/ 3 yjg£8tf>jitJ fctf>fcx »/ f-A> ? £frofc. X 

m^tiib. -t'<Xi'Vzi>&Hm2 8 1 2C£fcL. Jg >yf-A.y:?tt. C 1 2 . O2. HBr. S^SFs^Otf 

fc. S2805rt(CSi«i*n^^a^';3y|i28 XfciOXyf-y^ffoTV^aft 1 . ^*V?m& 

[0276]<fcfc. 042 (e) fcjjrT J: ? (C. zs>Ja [0285] ZVtZ . *-y^i 7 f>/i3!p#^ 

VSfl^2803±^U3y®ftjK281 2. SttS ^(Cll 145 (a)St^(b) (|S3S0*2 7«i§ 
mL<7)z/Vu>m.mL2&0 3ii&£-?Z. . 04 6 (a)Xtf(b) (Hi&0«28<Di§£) CO 

[0277] imsmizx *) . mm 2 7t\t^ *gx 20 ifiSM£*t lt. zmk^v ^istf&ii 

0. ^ffl-tStCiSV^S^i^JS4a*<#/i>*l.S. *:^i81Ig#ffl3it-fc£*l. 04 5 (b) (HJSW2 

[ 0 2 7 8 ] 04 3«. ^mrnwrnwrn^m^L i<n%&) . 04 6 ( b ) (m&W2 snms) <m& 

4<i. ^2 7c7)Hjfe^c7)^a^^jt^®fig^ft^m3 m%&±izm&uz<%*). Gtoy-htaxaxno 

o9mmm?izmmLt:i>cD-eb& . mzm&isV3y®%*)#mi-t& .zzv. 291 

[0 2 79] 2 800 1. 28 10 1l±¥gft 0 1. 2 9 201#&ttS«. 2910 2. 2910 

£fc 2 8 0 0 2 -28 1 :.a24iaEVv.<KAiMSHL-'-Z8. - 4. 2 91 06. 2 9 2 0 2, 29 2 04,. 2-9 20 7- - 

003. 2 810 3liSHgH4HH8j^ 28004. isV3>Mim. 29103. 29203. 29206 

28 104ttavv?xJlH8UL 28005. 28105 30 v-UnygftJK. 2 9 1 0 5. 2 9 2 0 5^Sh b h^'J 3 

ti^*-h«g. 28006. 281 06(2 V-X/Fl- >m. 29 107. 2 9 2 0 8 7 4 -*> FR1UR'C& 

-Y 28007. 2810 7tt8Bt£i'y-9 v f F 6. ^-^N'-Xyf-y^itcv-v'y^^-r^tfJt 

K**UTV^. (i. 04 7 (d) cofcdtc. if£d£lS<-rft(fJ:v>. 

[0280] *HS60Tm. iRSMHIIII^NMPiitt [0286] «WciSJW=BL<W*W-* . 04 

Hi&Di§£. $S#ii^^£S^A/CV^£*yi. 7(a) {c^TJ: o t. ¥3£ft£«2 9 0 1 izisVay 

^1)3^1828 0 7<03lffili. 7^-;PH|g^XSi0ffif KflJS2 9 0 2 (*HSfiWT{4. 10~20nm)&tf 

<&m'?m^i'V3>mttm2 8 0 8£i*)j;rt-zti ^v^>mim2903 (.^mmmx-it. 100-20 

X^Z>. ic0**>. y^-t^mmtZl^^Vny Onm) . ^U3y||ftJi2 9 04 (*H&60TO3O 

K2 8O7*>'Kfl:$ixS<7)*>'flI$03<l. (^'Jrr^Sfl: ~1 5 0 nmiftff L/CiJO. 5 0~7 0nm«||ft* 

JS2808*^TBt^$a^y3>g!-ftJg281 2fc: 40 *U££*>Ji^) . £IS#3E&aW£„ 

^flrrs*-r^s^U3>'iS28 0 7«^h$fL^ [0287] ifct. 047 <b) (c^-riot. 7*b 

v^) zmAz/vayfLkmsv 3>mttjmbim<%: vvr?7 i-xmzm;. mm<Dmm»m^m2 9 0 

0. asft^nsny-MHSft^u ayisaio:^^ 5 (*mmmx'H. mo. i~o. 3/im) (o^y^yBg 

-A-x.yf-y^ftfrg«$-li-ac:t3&^|gi:*S. -fli!i2904. ^l>3ygflJS2 9 0 3. ^U^iHI; 

[0 281] #*S^l»3yliOK^bSt,^V^ &29 0 2£x.y*y*<-ri>. 

titb. rt-x\z-9 gn-^mtiav^tt® [0288] act. 047(c) ic^-t «t a t. ^ y 3 

mffimwkthztittmtKh {^m^mmm. >§fl^2 90 3^v^^i:Lr. v-ya>'S«i29o 

tiS^ftSifc^ai^S ) . fi/MmX^^/J^ 1 fcXy-f^U ffiS^S*83t2 9 041C3I2 9 0 6 

<^o. ?-hmttmm<%&&t!imt%&. *n ^BEL^a. j^2 9 0 6rta^iifls#ffl^{cJ: | 5 
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j£U »20~1 0 0nmgJg<Oy!;3yiHblS2 9 0 $30 1 0 3^7f^ (048(c)#$) 

7^±as2 9 0 5rtSKr^L3t„ ztotitb. y h -)i>mtt.m>mn±m4 8(d) 

[0289] fcfc. 04 7 ( d ) (C^f-i a £*£h b b t^f i dfc^-Xb'-7j&*$^£ 

£^»;n>'IS29 0 8 (*HSg^T-{i. 2 0 0nm~60 [ 0 2 9 7 ] *2KWmt. A-Xb'-7£ilp;t&;^ 

OnmgJgJtSLfc) £*«U l29 0 6^ H B a y WSUKBN-*. 

•Jn>'K2 9 0 8T-a«))itr. [0298] H6fc#l2 9i:Rfit£. 049 (a) 

[0290]#K. 047 (e) (C^JolC, ^JSS idfc. Ztii&i'V? >H3 0 2 0 6£x>y?-/s> 7 L 
vyaylS2 9 0 8^x»/f-n*./^l^ *g2 9 0 6rttf> 04 9 (b) fcjjStfflMci'!/ 3^iKEH3 0 2 0 

Afc#*hI&5' , j3VK2 9 0 8«BW\ s/'J 4£-SLJt2£7* H^yxUiSff 3. 7^- 

nyK^Kt^B^'J^^MWtyf-y^KJttt 10 FI^XF3 0 20 7£-?.X:?t LT7-f-/PF®£± 

^ttfts/'jayRx^f-Av^^t^yn^R ay^JttyWtttK3 0 2 04. S^y nyMfcig3 0 2 0 

-(Ui2 9 0 4{igf<^S. 3^i7fymit5. 7-f-^FWfctft 

[029 1] *-><-n<yj-y?(Dmzi>£&tf^ i/*) O^«04 9(d)t^ < ka(i^'-Xb*-^*^px^. 

3 i/ftflJt 2 9 0 4 cnwmPm-Zttiii . 7 * FK *i£ . fc*£ I . 7 * FWfcttfc*' y a >iMflt 3 0 

\mfr)£ifm&±* < * 0 » »T ?Wf s 7 * FK 2 0 8 ( 7 -r -/P FIHKEHlc J: 9 7 * -/P FKfctto 

<lfcSW>GIRaa I *#< i ar*. x-rf-A^ftofHSa*' 5/'J3>flHUR3 0 2 04 i9*<£oTV*4) 

UrrylggfiaBStt, (A) -r5&g#&9. >lc7)^y3>Kfl^3 0 2 08<?)M5 

1 0 0 nm JtJSf ( B) gg^KBrtfcAftff tt, HS&0H2 9fct>ftSxy ay&flj|3 0 1 08£Jt 

[0292] 047 (f ) t^r«tatc. KUSVxtft. ISSiWfc:. x'J 3>-iHUg3 0 2 0 8X. 
>'^-fblS2 9 0 3ajii^>' , J3y|giUS2 9 04 2:x.y 20 tfS'U ayS<fclg3 0 2 0 3Rt£ft«>7 ^-^FiWHR 

^vm&Ui®.. 7*hUV^57^-3S(=J:9S J¥«Hfi£0(l2 9i:Jt&Ut<£.S. 

ffiW*«2 9 0 9&v;*?l,T, 7 4-4^81*2 91 [0299] o£9. *SEil$rC& HSS0!l2 9fcJtf8 

0£7)^'J n ymttM2 9 0 3 . Mi. ^2 U rt-X\L—7\mz.htiZ>tf7 4 -^FKflJRiS 

9. tL<li^2 8<OHSfe0!IO^i:P^Xg^gT <*4fcV*-3 FV-F*7<?)||&fc:*>6. 

mm^mmm^mmm^mm-h . [0300] (usspb 1)050 (a)~(e)ti. 

[0293]X?*-st7?#jffltJr?&9. ^J3>1 *HBB<7>a^32. 39. 40. 4 1, 4 2fctJ»t* 

<UI2 9 0 4*%<Ttx.y^N'.y^(0^jg^y 3 SIS^i8H8jti:7>f-^FII^«7)Jg«{c*J{tSXSJi 

.^nmNretf.- s^u a xm&m < a >.»&... i-o. — mmsszi>& • - - 

0 nmJdr ( B ) ^0&fflrtfc:AI><0-e2tfUf , 82 [0301] *-f , 050 ( a ) lZ5jit£ o fc v 
9. i,L<{±5B2 8«7)|lifee!|iO*ffi^ffd^Xg1SB& 30 SS3 1 0 ItSsV 3ylfffcJS3 1 0 2 (*^S60ST 

T*4fc». fcL 1 0—2 0 nm) Rtf^U 3>SftR3 1 0 3 (* 

[0 2 94] (HW93 0) X^HHt^^ltePIT ggftftCfcL 10 0~~200nm) £J«i}3gj£rS „ 

fct 047 (f) t5jrr«fc?fc:. ±£^'J3>'S-fUS2 [0302] 050 (b) Jcwtf-jafc. 7*F 

904^ffi^£L/t:^7^ M;v* r ?7*-:DB*» y v? r 77-f-xg££t\ maco^s^sifji3 1 o 

T7^-;UFS^cO>'ya>'g^|g2 9 0 3^x>/^ 4 <*3gwrCtt. SO. 1~0. 3vm) C0is0 a^K 

^m*LTV^. flmniMXKKaS'ys -fUi3 10 3. ^>Ja>'iHUS3 10 2^x-y^y^ 

>K^bK2 90 7t>-y3ySfl^29 0 4x.y^y^ 5. 

ftJcxvf-^Sfi*. 7-f-;WFRftftfc [0303] 050 (c) £5rrj;3{c. ^'Ja 

KSOl£lfa& I >'y3y*T-id»^*^<. ISIU:LT ygflJS3 10 3^X^i:LT. ^U3^£K3 10 
A-Xt'-^*>'^§<^S. 40 lfcx-yf-y^U SM^SIfilS310 4(C^3 105 

[0295] a±»jftfcWL. 04 8 ( a ) ~ ( d ) £ £)§&£U:8. ±M83 1 0 5rtS^Kfl^H»tCi 0 

«HL=Sr**&BL<W!W-*. R-ftfS. ^USW1T«. i»l~2/xm^ai§<r)S^ 

[0 2 9 6]HSfi{«l2 9-CJi. 048 (a) tC^rtia *t. 1 0~5 0 nmSK^'J ?vmfl§k3 1 0 6^ 

fc^lS^v-'JayJls 010 6^i7fA' 7 ?LfcS. ±US3 1 0 5rtS£«W:. &Kfc¥W$U»££2; 

048 (b) f£irtfgM=£i£A>'!;=i>'R3 01 045: (CVD^XciO. ^'J 3>SftJK3 1 0 7*imt 

^m^/^-y^Lx^h. zntiib. mmn&nmm?) (*mtmx-i±. io~7 0nmsgw^9w^y 

M^O^'JnyitmgSOl 0 5t>^U3yRfk)13 0 3>«rtJ!£ttSLit) «fc, 05 0 (d){^fio 

io4x-y^y^cx.y^y^$n^<^. zcwt 3^3 1 o 8 <*wi»rctt % 200 

»C7*hUy^97-f-lS*aT7*M^^F3 nm~6 0 0 nmggJj^U^) 5r«^L. S3105 
0 107^VX^i:LT7^-;PF®«O^y3>'Mfl: 50 ^^JSfn^y 3>-lS3 1 08-cawitf. 
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[03 04] 050 (e) IZ^tioiZ. 
^L>3y&310 8£X«yf->K>y7U ig3 10 5flC9 

Jg3 1 0 3±.0) : s x )^'yf&ftM3 1 0 7lijS<&5„ 
<Xy^y;/§^fckJ:6frm^1K<i\rfci>»r 
tTCfc*). H&60!29t>L<fci. 30^81 

[0305] ^mfm^xtia . mmnmza^x % s 

0. A-Xb'-7 £936012 9. 3 0i:it8LT. £9 

[03 0 6] (wm3 2) mim2 6<7)wmzmt: 
#>tz\z. mm2 7~3 lowttmiza^T. nmm 
£ iHt-r zxmt . mn,^ o ? >mtm u§rt8?£ 

>n *y&xmz£ *) v-zrt&xfzzmMt&'m 

[0307] ^mmcte. moTx^? h Jtc 1 1 h 20 

1 0 14 /cm2^)ffiHTffoJt. 
[0308] 

im\<?M&\ IZUMWlKXolz. *miTit. JTF 

[03 0 9]ft*«l<O¥#^Mfc:J:^lf. SO IS 
- Sfcff 0 m^l^S^aS USt* 1 ^. ^ -y . - 

mrtjzm&t&zt&TZh. 30 

[0310] ^fl2<^^«cggfc:J;ftJf . lo^ 
-< yf^^WNtS -y 7 L^fiSh^y 

scot. &^wmE<?>i>tTimz&mvmfr2-£2> 

[0311] mm3<vmwm.iz xtia . h?y=j 
x f&mn&mBWfrw x£*# < -? h z. t & < „ 

^ : fS^^I*«t:^SrrS^i:* f srigi:^l.<7)T. lffl 40 
[0312] IS^«4<7)^«!SIS{CJ:^lf . 

hw&^m^-o^mfmza^x. mo^ yis&izmmt 
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[0313] mm5m6<7)*mmmiz jtu* . & 

£^ ^xyHgigfcfcSttS i b iffl&b & 
[0314] a*«7c7)^{^g^S3t^rfttJ:tl 

ITUIM MbfcFWK* *"-h/»vv>x/H»«SI 
[0315] M^8^¥«ff4ai(cJ:ntf.'ftfl^U 

[0316] mrni9<D¥mimm£xtiif . mmm 
[0317] mmi oo*»«c^sfe:j:iitf. 
•i-&zbittfr\ mzmw*tbffi&(r)mQ.zuwx. 

GNDk«*Sii. Pfi««Ev^x*«Wtia»atrJ: 
d*=B!lRS*ifcNffl«)!C(cav^xAflW»i. 

(C@S$tLl». CLCO^ft. ai^^x;kS^* s PN^N' 

l«WKS»«Dfi*^fe36^|<^. - - - 

[03 18]ft*«l l<VNHHSSCJ:*ur. PNgf 

[0319] mxm i 2o^^g<ogji*ffi{cj:fi. 

4 >m®ZBm-Zt:#><DJ*>&Xkm*fizfti>ii& 

[0320] m%mi 3<7&mftgmiz£iu$ . av^ 

x;i^Sfcy-x/Fi^^yfg«fci7)S<7)«fiM^. « 

y~sv>vi 0 tfiv £ HzW^t h <r fc ^Tt 

[0321] aHQil 4<W#«^iaT«. ms^ES: 
ttSC^rt^S. Wi-Jf. A^Jfi^Hi gh->Low 
<>U<liLow-»H i ghfc3cft;L;£i:#fc. tBAftfr 
Low->H i ghtL<fiH i g h->Low£^-ft3# 
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[0322] mm 1 5<o¥$ft§i!g(c i^tf . mmrn 

mtz%t>. mmxwcMosm&xx-xv-Yv 
>v x-y\m%&<nmmmm^m,*i®m-h 

[0323] mm i 6<vimi¥3miz xtm „ tvi^ 

[0324] m#Bl 7&tf 1 8<0^«^SK«fc*i 

tr x 9 WW nfroft&ttiteitsrr s - 1 h<r> 

[0325] m&I 1 9WMBSfc iftlT SIS^ 

m«aav7^-*Hiwiji!t««Lfciifc:. av^x 
carets. 

[0326] TOB2 0O¥&ft§ggfc ifUf . 

x , i<w. v ^wesiBf-* v-x*h/ k n > ia y 
fc**es, hyyisxtmymsL* 

[03 2 7]iM21&tf2 2fcJ:;fUf. rtfcJ: 0* 

[0328] m$«2 3*><?> 2 6cvmmiW<mm 
s*u by>vx?m7mfc<vmzztiti!m#gm 
[0329] mm.i 7 (r^mfasm^wwrmizxti 
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mmhtirnm^x^^mLx. ®m%mm.cr> 

\>\ tt:. *<7>£o%ffimifc?x7zm^tiK. 

tzm&is y 3>m±®*mtzm.Lxmmm : ?tt 
mm.t'Zfitf-h z t &<r>x\ wmjmmAt 

[0330] mm2 8W2 9(r^wm.w.<vmrx 

[0331] mm3 ow3 1 vvmmiwmmx 
mizxtui^ mmr>tih<r>x.~/i-y7~?x9<7m$m 

20 fc»205/ya>*OlaW»t4>*l*fc*>. LISAS' 'J 

tehvs&B&izi ixffifmtimitzivt r s ^ k 

[0332] 2 cT^frgE^SiS^iSt iti 

[0333] »H3 3 mmw-^m^mmjm^ti 

tf. m2^^ynygg^li ) Ep«aifl:vx^<7)jg^iit^ 

&t&tiib. mniffifflmn^y^mzm-t&h'*- 

X\z-7&B&LZttf:\\ 

[0334] m%%34. 3 6RT/3 7<VtmmiWcr> 

w&mizxtuf. ^tnisvnymmiziptEtz^ 
x. mmftmm(?)±.mzmf8.2ii?>7 

[0335]it3ai3 5. 3 8frt>3 9<VtmiimW<D 
40 SiS^tCitltf. ^20>'y3y|g^SaJ:a(C^3 
OS/ynyRSJHW-iifcjcioT. 8HBPSfc>x* 

[0336] ffS^4 0<O^«^S^jS^ffifclJ:il 

sd^tio-c. ttmoffit&mtz&tbhz.ttfX'Z 

[0337] mm4 1 (nwsmm v y>isx?m? 
izxti\i. s o i m&uzft o ^cotsmi mm lkv 
so t>. r4+$v?L%^mihy>i;x?<7)m.&e$>& 



(33) 



ffgH*! 0-22462 



63 

mil (*) itmfimiwffim. (b). ( C >& 

Xf ( d ) tt, -Wl-efU (a) <7)b-b' SL c-c' 
8. d-d' SBrffia. 

[02 1 ( a ) \im*mi<m&mm-mm. ( b ) . 

(c) &tf (d) 14. ZtlZtl. (a) Ob-b' &. 

c-c' «>. d-d- mmm. 

[04] ItSgm^MOSMhT^S^fcfcftS^- 
7. 

[05 1 njsffi2c^i^f*s^(^tts#a{^^@i« 
mm. 

[06] (a)«HStW3WlB0. (b). <c)A 
V(d)lim (a) Ob-b' 18. c-c' 

d-d' mmm. 

[07 ] ( a ) (4ltll0l30&U*?>¥liffiL ( b ) . 
(c) JKMd) 14. «l«U (a) Ob-b' fg. 
c-c' d-d' gSKffiHo 
[08] (a) «HSS0!4<7)¥iS0. (b). (c)& 
V ( d ) (4. Hl&U (a)«b-b'8 t c-c' 

st, d-d' wmmm. 

[09] (a) (4. WtH5<0*- 5 Mi 

& ?)£jjrt»rffi0. 

[0i o] nss0i6O3r-$ 7^3^? htiBsos&ss 
0. 

[011] (a) (f ) 14. mm6(D*-$.v'7 

[012] (a) ~ (e) J4. HSSW70ieHirii5 
0. 

[013] (a)~(e)<4. HSS0!l8OISJ®BriB 
0. 

[014] (a) -(c) 14. 013OXg{C^<Hte 
0!l8<DlglSBfffl0„ 

[015] (a) (f ) (4. H3fe0!I9?)IgJ8Brffi 
0. 

[016] mmm i oasrafltiigjBniiB. 

[0 1 7 ] HiSflf 1 OvmTnmWm. 

[018] mmi lm^mmmwm. 

[019]Hi60U ltf>gH^>0S80. 

[02 o i mmm i 2<?m=i-vmmw,zm-&>u # 

-ym^VMO smh 7 > : J A? Wis 4 >Wfiib< 

-xmsmy- hSff^Bft. 

[02 1] (a) &V(b) {4. mimi3<7)?>99 



64 



[022] (a)&tMb)J4. mmi4<V%i)*Z. 

mfflftuzmt&wto®mwffltht&><rm. (c) 

RV ( d ) 14. HSfcfll 1 4^^ «&0. 
[02 3] (a)#tf (b) 14. HJ60«14O»^« 

SEWtt-SS^P^xJMBiBaWa (Vsp.eii) Rl^ 
S^n^x;Hg^om<a (VsD.eii) cwm&frtyy 
10 7. 

[024] mmi 5<rm?<r>®sm. 

[02 5] fSS&Pll 5^-?cOffi^@S0„ 
' [02 6 ] !S3fe0U 6«O*^»0. 
[02 7] HSS0«16^^)fl!i£7)I5|8S0„ 
[02 8] HSS0Sl7£r«^I5I?S0„ 
[02 9 ] HSfcm 7?*? OflS<7)BS&0„ 

[03 o i msm 9<7m^m^m. 
[03 1 ] nj&wi 9<mi-<m<r)mm. 
[03 2 ] hmwi 9<m^<M&<r)mm« 

20 [03 3] HSSW19O«^<Ofl!l^IlISS0. 
[03 4 ] HS6W2 0 £OS^@ffi0. 
[03 5 ] HfSH2 3 ^0^7-0 vttmm. 
[03 6 ] HJSW2 3<O0S&7-n y^Offi^«^0„ 
[03 7] (a) ~ (d) (4. H»524^^7)Ig 



[03 8] Ht&0|2 5<mmm : ttWm.<mm. 
[03 9] ( a ) {4. 03 8fc*>ft6 A&tf>Jfc*0. 

• - . ( b ) i4. m^mmttmmnwm . 

[04 o ] mmm2 e mm^mmmmm. 
30 [04i] (a)~ (h) 14. mm27<r)wmtm 

mt7<t -)v Ymtm<mmz& ^hnwmm^. 

[04 2] (a)~ (e) (4. HS6052 8tf>3S!#8H?f 

[04 3 ] mmm2 8<Dmm^mm&<m^m^m3 

[04 4 1 mm2 8cr>wm^Tmsm2 8<oumt 
imtmwz. mm2i<r)mmmm<mmim 

[04 5 1 ( a ) t4. mmm2 9<Dwmco*-e3\mL 

40 fc. H6S0H27. 2 8cr>m;lz£&7 4-)UVmffi<?) 
XgT<7)BriB0. ( b ) 14. HSfe^l2 9<0fiBB<0*-r?l 
fflLfc. I3S0927. 28^*ffitiS7-f-;PHKfl: 
&OTST'tf)BTiB0. 

[04 6 ] ( a ) {4. HSS092 9^SiHHc7)tfC5lfflL 
>t. mm2 7 . 2 8^^t J: h 7 4 -)V mttffi<0 

xmvmmm. ( b ) {4. mmm2 9<r>wtW)*>TB\ 
mtti.mtm27. 28o^tj:S7 i-wmft 

[047] (a)~(f ){4. mm29<r)mmim 

50 ^t7-f-^HRft^<^fi£t:t>^SIgJilSnB0. 



(34) 



iftliPFl 0-22462 



65 

[048] (a)~(d)tt. mm3O0)jj®mm 

0. 

[0493 (a)~(d)tt. I4 8^)(a)~(d) 

[S5 0 3 (a) - (e) «. mtm3icoffimftim 
[H5 1 3 a^Mosggh^y^x^y-hmst 

¥ffi0. 

[0523 (a) ss^^isasji^fi^^tc: 

iJJtS05 KOA-A' t8BrE0. ( b ) i$MWm?ft 
8^##?^fcft£^fcm&05 1<DA-A' & 
Brffillo 

[0533 ( a ) t±. m&ttmnm&mwm^iz 

!5ftS h 5 V 5£* ^^tl$-*-r^7 7 . ( b ) t±?fS^ 

[05 4 3 ft**)^ •/ 7 UttMMO S h 7> 
vX?£?jrf0„ 
[«F^)Siip§] 

101. 101' . 301. 301' . 401 ¥^ffc 



66 



52. 520. 521. 522. 523 m^xMR 

m 

5 3. 53 0. 531. 53 2. 533 y-hWMM 

54. 540. 541. 542. 543 y-hMfe 

55. 550. 551. 552. 553 ^— M^SH 



56. 560. 561. 562. 563 ^g^'JlM 

m 

5 7. 57 0. 571. 57 2. 573 ^ttHj&gtf) 

io m\^vyxj\&t&tmi!mm<7)fflii 

580. 5 9 2. 593 7 

581. 582. 583 ifSSftSHfBS 

621. 631. 64 1. 651. 661. 671 & 

622. 632. 642. 652. 662. 672 S 

623. 633. 643. 653. 663. 673 ? 

-hmm 

624. 634. 644. 654. 664. 674 P 
20 MAS/yaMR 

6241. 6341. 6441. 6541. 6641. 

6 74 1 f-^y^UlM FH 

625. 635. 645. 655. 665. 675 y 



102. 102' . 302. 302' . 402 

103. 103' . 303. 303' . 403 



626. 636. 646. 656. 666. 676 



1. 0 4. 104 U 3 0 4 3 0 4 '-.-= -4 0 4 ~7 4 - 



628. 638. 648. 658. 668. 678 3 

y^-hn • -• 

629 A 1 -C u (0. 5%)5!$t 



106. 106' . 306. 306' . 406 y—b 



1 05. 1 05' . 305. 305' . 405 y—b 30 6291 TH'STB'f Xt*4 9 

6391. 6491. 6591. 6691. 6791 

6 3 911. 64911. 65911. 66911. 6 
7911 ^i^UlM KK 

6392. 6492. 6592. 6692. 6792 

6393. 6493. 6593. 6693. 6793 
Al-Si(lZ)-Cu(0.5%)E& 
6400. 6601. 6701 7 4-H'YWIM 

40 650 0. 6600. 6700 ffimftffi$m 



107. 107' . 307. 307' . 407 7— X 

108. 108' . 308. 308' . 408 3^ 
9hli 

3041.4041 yi-frWBMA 

51. 510. 511. 512. 513 8»9 x jHH 



(35) 



#m*10-22462 



[01 ] 



[fa 2i 



(o) 



"MOB 



(0) 



I0T 

41 I 




(b) 



1M y 106 107 



(c) 










\ — 





(e) 




101 106 103 102 





\ J 




S. 1 





[03] [010] 




y-h«E(v) 



(36) 



#im 0-22462 



[04] 



1E-02 




-.3800 0 



ve 



.3800/div 



t V) 



3.040 



me] 



GND 

6 



N 



v 0UT 

r 



Trl 



Ti2 p Ti3 



v d-well 



v s-well 




303 



(c) 



306 





(37) 



f£S§¥l 0-22462 



[07] [08] 




I 



(38) 



^m^lO-22462 



[09] [Ell] 




[H17] 




(39) 



!gii§¥l 0-22462 



[012] [H13] 




NPNTK 1 — 

ONO 




(40) 



&gfPPl 0-2246 2 



[015] [020] 




913 



[018] 




(41) 



fflfflrfl 0-22462 



(0) 



[02 1] 



[02 2] 
0>) 




1 












2 

< 


I 

i 



o- 



— o 



(b) 



1304 



[035] 



1306 



X 



[024] 




Unwell 



NH0S2 



x 

90 



GND 



(42) 



HHT10-2 2 




tH26] 



J— fG(in) 



v 00 o- j VWW" 



w si 



y-pS(GND) 

o 



3 



[03 9] 



W 



M40SZ 



/- KCKout) 



Vdnwell 




[027] 



GND 



/-KD(out) 



PMJSl 



VdpweO 



hi 



25t3 8 




(43) 



.#§iPPl 0-22462 



[02 8] 



[[514 0 ] 



Vmc> ^WWV" 



I 



WTO J * 1 WW 



J 



hL 



"T 

Vdnwalt 
[029] 




GM) 



y-KD(out) V ' 

PWP3 J 4 [ PNP2 



y-PG{Jn) 



PM 



I Jin 



PMOS2 



T 



VdpweU 



T 



[030] 



Q 



W 



(c) 



T 



-o 

GM) 



vbCVour) 



GM) ' . u% ^ 

t n~i T 

I . 1 uunfti 1 1 L 



PMOS1 



VdnweQ 



m "Si 

VDO 





| 1 KMC 


XS1 1 1 






3 




3 


n 

C 1 






VdpwcJI 



,.30206 




(44) 



#§§¥10-22462 



[031] 




Vdpmetl 




248 



00 



[037] 



7405 



jm 



Z40B 




2407 



2409 



»10 



[05 1] 





iiuii 




hi — i — 

















1 
1 








A- 




- A* 










■ 




I 








mm 









(4 




(45) 



ffliHFl 0-22462 



[033] 



vigour) 



em 



MWTrl 
n n 



3- 



NPW1Y2 



PHOS1 



PMOS2 

VDO 



PNPTrl 
P P 



NPNTr3 



FWr3 



PNPTjr2 



Vdnmll 



ydpweO 




(46) 



mWf-1 0-22462 



[036] 



a 



u 

ES 

IS -J 



s 



0 
I 



I 



I 



I 



»i±SG>2Z~tW3Gg 



I 





»a.±saz z~ iwmm 


i 




■R 









0 



Hi 



as 
I 

K 



(47) 



mffi¥l 0-22462 




(48) 



tflrH 1 10-22462 



[04 6] [H4 7] 




-2906 
2904 




(49) 



fSfgifiH 0-22462 



[04 8] 




[050] 

W 

■ 3IO 



(d) 




v-a 



[054] 





n + 






n+ 




[ S&MA ( 



(50) #HflO-22462 



[052] 




(72)HBM «iiS3 «E 



